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PURPOSE: To provide a miniaturized solid polymer electrolytic fuel cell. 

CONSTITUTION: A solid polymer electrolytic fuel cell 1 B is formed of a fuel cell 4 using a solid polymer electrolytic 
film 51 , a separator 4 made of a stainless steel thin plate and having a corrugated groove 41 1 formed in the center 
part area 41, a fuel gas sealing body 31 formed of a thin plate elastic material, a unit fuel cell 3 using an oxidizing 
agent gas, a current collecting plate 12, an electric insulating plate 13, pressurizing plates 14, 15 and a sealing body 
1 1 for cooling fluid formed of a thin plate elastic material. In the current collecting plate 12, the electric insulating plate 
13 and the pressurizing plates 14, 15, each of the through holes for passing fuel gas, oxidizing agent gas and cooling 
fluid has the unit fuel cell 3. It is formed in a position opposed to each of the fuel gas passing through hole, the 
oxidizing agent gas passing through hole and the cooling fluid passing through hole on feeding side or exhausting 
side. 
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1 

©»ft3B*««tS»oj||S»«}lll-fe;i'. *8»«»-feJK0 

P5<aM©^n^ftic#A5-frTEB;*nT, wttft-t 

^n^n©#X£a*£tt*#xaS!ffl©ita^/£Stl 

©£«&«?&«» -to-t^u— *© 

St. cn^©*m«©, *&<tt>*tfc*»*tt©« 
^^©M^^gi5ic{4s-rsA««©^fii]®ica^$nfc 

«St*e&«S©ffim^ifeffii:. Ctl«<Z>**U6ft«®. 

*«i6»«o^«ffiics*an, ma«i|sf«ffi©ffli 
iDEE* * # a s ioBES t * mtt-ftftT-m&nmm 

'PU< t>b-Jj<D±rtl—?\t. &2?/8)jitft:£aifSt£-ti- 
•SftaigBS. ^X®Stffl©3l!C»bT¥ff1-S[HIW©?fe 
3fflfit#atft/8©$£LT^/&1-5£#lC. JICftHUB 
SStft:iiStffl©!85. SVi|C¥fT-r-5ffiSc©(Hl^©^Xa 

znx^zawvmmwfc-znxuzffimzxv&i. 
* thus n-cfc zztzftmttz 0&£s#T$#st 
mmnmm. 

om$t<?>£x<D&mzx r>TL£itxmwznxt3iZ z. t 

'>^<i: ! b-^©-fe/1l/-^«. »»ffl8t#:a*ffl©j» 
©ffli)Sg«i:^xaStffl©»©«t©F^©iPSi-it«:. £ 

T©^ffl^asgffl©sife«fc^xaiSffl©sj(r*^ 



(2) 4WP8- 1 8 0 8 8 3 

2 

[»*JH5] »*J14fcE*cDH#ifiE»?«»RS!jB» 
io ^ftt'fe^T, 

^A]s-9\zm^*>nttWifmtf*L§a.\z£->x®%iz 

&?®mzttvx, zowmzfttETttWimmzmiz 
ufc^. n&mmtiWf&ztixiizct&ftmt-rzm 

IS*® 3 *> g 6 * T©^rn#KE«©HfME#?«* 

jo so, ^xassffl©st^aiffl«tffatSffl©sit^s^ 

#©v-*-;i, K£«*5<klflfi:£©'?r.*-^ FfflK® 
^*3J:tm^Wxffl©-fe;iU-^t. 
50 asB^r^oT, -t/tu-^tc^^nT^sjss^^x 
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3 

fiSttT^atifcKaTtt, -#©T-*-;PFiS*£ 
;U FfW*fc»foT*^£©M*saLT»*Sn&W 
A fc«aft**©tt#©vr:#-;P HMKi^lflrT 

tt t ©m «aa l t a* a t ^j#^»^3agi5M 

-^©t-tN-;I/ FS«i3J;tfffl;£©v-*-;p F£# 

»c»i^-r*«ttK:»*an&jiaA««t. saft^ns 
#x • Kfl:si^x*«j:m&aiffl»ff*aKa**sa^ 
s«ffl©Kft$#xffl©maft£Kaft®«©-:#©-? 

T. -fe/^ w-*©«f»*««tt • -*©T-^-;i/ h«W 
nfcma^^^t. aafia*©Haffia > -e*t>T. -t 

HfflAt. -#©vi:*-;i<Fffi«fll©#»ffl«i#ffl© 

FMtt«©ft4fflft#ffl©ff9ft&naft*tt 

©^©Tri^-Jl' F®«t^(6]-T4ffifi: t ©fflSraa 
©-#*<£ tfffi:£©v-*-;W FfH«©# X 

tzK&m cs^aatffl ©*fej:tf;tfxaflyB©it©tt» * 

fcL,T^£a5#©#xataffi3tt*flJ©Sffi&fflffia^ 

«©waTfjsi5t©fiitra»©wa7fja5**L. #x£® 

«©^X*iaSfE-r-5*|n|lC^bTilL^lt&-5*|6|©eS 



(3) #B8¥8- 1 8 0 8 8 3 

4 

»D, 3tfxa«ffl©»t»»ffl«#a8M©»t*«s^ 

fc«*ttt4W«-C*»K:»rtSnfcH««»*©+* 

imt **«««©*n*ft©#x:fe,fcw&aufl* 
#««*x*«:tt«ia-r*-*©«««fcBi*sn. ¥« 

«"CB««»tt**l/fc-*©T=*-^F««t. + 
ifl Jfe«S««©-€-n-€ r n©^X*«tlP&»fflSl^j!lEA*fc 

tt»ffi?-*ffi#©*«mi»»an, 

tt*&L,fcte#©T=*-;l-F«*&. 
#©vr:*-;p F«*fcfcck tWB*©vr. F®«© 

mmizMf&zn, -^*«fctwa^©v-^-;i/ f««c 
tx»aiffl«#sa«s-a-aHa3«c*»»ri6sn, ujj»t>. 

-*fe«ktfffi*©vr:*-;i/ F£W5i:*i&lx&¥B£& 
t-¥««©jgia^««t. *fif^jKff^Xffl©-feAU~ 

:?43,fctfKfl3W#xffl©-fe/t u-* 

20 «»3ffXffl©-fe/XU-^tH«PI-©n»-Cj»«tt*tt 
LfcfMSTfeoT, jSR»^Xffl©-feAU-^©j^» 

«»-tjp«cE«an. */*!✓-*©**««*•-:# 

rtrr*«ttfc»j*sn&jiaAiB«t. jraft®a©H 

• *fl:JWifx*j:t»&siffl*#sa*s-a-sKa/cK» 
fazvTmfS.ztvznmKt, -a©-^*-^ f«* 
flj©«»^xffl©jia^ci:jraAffi«©— *©v-sjx- 

^ F««lC»|Pj-r-5H6{fl:i:©WSaabT^$tlfc« 

50 «*©^-*-^F«*«©«»3tfXffl©Jta 

^tsaAM^©«s*©T-*-;p F««c»iRj-r-5a 
ttt©w*aauT»jsJEsnfc«^jiit*ftoHja«« 

»ft3W3tfXffl©-fe^W-^i:S«n-©^»T*««* 

«»«»-fe;WIICBIlsn, -tr/t ©**$«*£ • 
-^©vr:*-;!/ Ffi«*«fcim*©v-3K-<«' F®« 

Kjtift-r*«ffi»c»rt*nfc*a/t*«i. msfi®^ 

c#ift«*T»j*a»utjiaAt. -^©v-7h-;pF 
«««©*fl:ja^^ffl©jia?ttJta?t*«©-*ffl-7 
=*-*F««fc#iftr*«ttt©iBitaaLT»** 

ffl©jia?ttKa^*«©«j*©v=*-jv Fwafcat 

nam*. tft*r*mBB»xfflos/-**t. 
*a>tfcs«ffi»tt©^»** Lfc*(t«»«»©*ft 

50 2^JCl»»U'&5afi«MBHB«ioWR:^#sn. 
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5 

T. trtU~5"D'P$i®mt$,' -;£©VX*-;H-<®*£ 

©tt^oT-*-* mmznfa?2>&&tomzm® 

mttmfcmftTmmmmimmmz&^T. 
mffimmmnzwomw\z, ±.nv-^<Dwm\zm 

)v h m.®oi$nm mmmmt^^i (c*f u Tats t & 
z>n$\<Dmz±«i&\zt>rz o ixs c t £#®<hf5@# 

i^ffli, ^/^-^©tx*-;^'®^;:. -fe/ll^- 

mmnmmnmm. 

^©«t&£. tnfno->-JWhw*^ Jt 

aft tMM^®^<OT-*:-;i/ K««C»|6l-r*aMt4: 

*n*n©s/-;whw*^. Haft£maft««©vx 
®xm\zffi*.?>ft%mm*. wu-fnHwmi 

tz, L-mztefcZtn:i3.*z\t&&®L£? 



(4) #S!¥8- 1 8 0 8 8 3 

6 

[0 0 0 1] 

[**±©*l/fl#»] n©5S9itt. /h»lbSti4J:5fc 

&&tsnfr®#Mft?mMmmmnmm<om&\zm-r 

[0 0 0 2] 

[&*©&'#] JB»*«llMc*t»*t*fUfflL<Ttt[« 
tlTMifeO, flS©X*;U¥-«B8<»:JttfcLT. tt» 
jo *«fctt*©*«re^»©#fflft*«4>&v» :»6, 

comnmmtLTK. &mt<nzmmm<Dmm\z 

[0 0 0 3] ifi¥. rt*S«H£Jt<ftLT. 

*eft*^©*M©ffiafcfflv^ffii4ffl*ft«ffl©*« 

LT* Jfflf 4 C t ^n5«fc 5 IC&o T£T 

a? *R»*»**wtaiiLTjfiiffl-r*iBfctt. mil 

±3 6. &«©TO«?fi©rtT ! fe@8:iiS$H L m 

[0004] @^iS^m»KS!»m?att> ic 
s. doa^+c^n h >&&mzn-tz>mft?®mm 

flglgS (09*. tf. tl©Taii?>ttl, i«ift«^7^*> 

M. "SIXTH*. rn*©H#»»?« 

#KR (PEI) tt. ttftfcSfcsnscifcfcj:?), * 
&T2 0 CQ • cm) ErF©ffifa$&7RU Wfft*>, 

t*d h>#mttm«stuT^sg-r-5KT*4o 
[0005] sr. ft&m<D®frUft?mM&mimm 

WC*bfc»«©fllffiWffiH-C*»3. 0 2 9tt, 028 
[0006] 028~E3O CUHt, 6 «. TOSffi 

±)V7t, ^©Miffio-enienic^rsja-a-TfiaBsn 

fc-fe/tU-^ 6 1,62 tTifSSnfcHttlMilll 
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(5) 

7 

->-htt©«»««Bl (7/-HlT?t.»5. ) 7 A 

(J. 0. 1 (mm) ®&<Dm2^mt, S«7A, 7 
B©ffl*l«ilO51.»-tft«t0 , b**t»ffi*ia©^-»-tftt 

&j#o=b©t?*o. fto-c. iii7A, 7B©^iae5 

(Ctt, PER7 CCDi8Wa:©WtPER7 C©SfflB*i 
[0 0 0 7] lfiiili7A}t PEI7C«-Jffl± 20 

tt£S1£J8ST&5. Sit. lffimfK7Ba, P EBS 

(mao. ) ©«»ss.***«wc* 

•5. «»*«R7A©*|.fl!lH!i*, SHSMtft-kJl^©-;* 

©©jffl 7 a~c$>y>. mttMnmm 7 b ©a-am**, 

mffi-fe 7 ©te^r©ffllffl 7 bTi&-5o lfiW7A* 

«tr«fl;#J«*R7Btt*fc. »&S^K£^ir**«Ji 

©*»-»-?*«. mm&mt. mmm&zm-zkmz 

K. *«#tLT©*IB**-r«^»©>'-h 

•5. ) T&S. «&Jlt4. *<©»&fc. fk*tttt?tt 
©a*l)*«tttto*tt**rf*7y*«fJIIW>6»J*S*l 
T*0. L*»bJBrtlC*8c©iia?L*<»J*Sn*J:5»C'r 

uxtimi&znzt, ^n-?n©«@^7 a, 7bic« 
AsnfcftwtJifc. PEK7ci©#sc. mn 

#X£fctt&fc?f!l#X) • (HftBStfT Mffi) • 
Oft (jftfBHtgK, KftS9«ffilg*^^M«D ©Hffl# 

nSi^C-r^dfC. 5j£#X©Hffl#Bn3:T©2!l^ 
[0 0 0 9] CCSfUMffTMi. *ET*«»ft*K«: 

#41;*. sr. *MBMttHJi7Att-ett (i) act* 

[0 0 10] 

Mfci] 

H2 -2H* +2e- (1) 

*fc, lftlMM7Bfl|-?a (2) £KJ:«K£iOT6 50 



#P!¥8- 1 8 0 8 8 3 

ill -So 

[0 0 11] 
[ft 2] 

(1/2) O2 +2H* +2e- H 2 O (2) 

tWb%, C©R«:©IS*. KA«UI7A-C£j«sn 
&H* -f*> C/nh» 14. PEK7Ct«tftJm 
Mt7B£fflfr'9T*»U «^ (e-) 14, B 

{4. K{fc$J#X*t£^fr£tt£&3ii<t. PEI&7C + £ 

*8»«an7A3S»s««ii/TefcH* -f*>t. tkftm 

■ 9£9?TSIkl/rSfc«T£i9<E£U H 2 O (* 

[0 0 12] Hfr8B©tstg^<i^*TOmffi-fe^7©jp$ 
♦HEtt. £<©*§£(;: 1 (mm) M»BS*SW«-n 
KTT&D. *S»lia&-fe;l'7IC*^TPEIfi7 Ct4. *& 

tt:tfxtKft*J#xi©fi££B&itTs&©©. ->-;p 

HK0Slt)i<3T^5uil;a5. PES 

7 c©®m®ic^$nT^*Mffi^7 1 {4, •feAp- 

9 6 1 (C^lt6nT^-5Kli^6 1 5 A, 6 16A, * 
<ktf. Wl/-?6 2fc».*&n-Cl»*JtHft6 2 5 
A, 6 2 6 AtCjyiP]$-&T}g^SnT*3 0. S/S^X© 
iii0it?S©-gBS:ft-r^-Cfe-5>o I^IX PE|g|7 C©^m 
®lC^$tlTt>SJ|ji7t7 2f4. 6 lit® 

(tenTHSJtiiA6 1 3B, 6 1 4B, :fc«fctf. 
U~ ?6 2t'e^e>nT^*Mii7^6 2 3B, 6 2 4B 

© i!flitifS©-gB£&-f AT* £ . 
[0 0 13] £&, iz/IU-PQ 2 
{4. JB»««-fe^7CEi6:*X*«ie-r*t*K:. «K» 
mffi-t;P 7 T3643ftfcttS.m:fc©j»**mifi-fe>rt' 7 # e> 
©ISO rat. i3«fctf. tttt«ft©g££EHttLTtt*H& 

am** 7 ufcs»**»«»-fe;i' 7 a> si*£-r 

SSfi'Sfc©!?**. lt4, -?-©{HS6 1 

a*«»«?&-feJl'7©fl!lM7 aCfftStt. Sfc. -fe 
A l'-^ 6 2 14, ^-©ffiffi 6 2a $TOm»-fe>lP 7 ©ffiij 
l7bK*»SttT. *n-fn*8»«*-b;i'7S*ttJ: 
SCl/TBRSttTH-a. MKV-fQ 1, 6214^ 

(c. ^xtaja-s-f, ^»ft^e«tti:Sffft« 

[0 0 14] -feA-U- ^6 1, 6 2(Ct4, m^ftt)V 

7CR*^s«ift-r**atixT, ^n^n^xass 

14. TO©fli-tr^7©ffliJffi7 alCig-r*{»IE6 1 affl 

tc, TO^x^ji^$-a-*t*(c, 
jKS»^x&»m-r*fc®©^nsietj-T«&Histten 
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(6) 

9 

fcHtt©* WXJiflSffl©*) 6 1 1 At, u^i6 1 

1 AWfctfftt^fltt<DlBS6 1 Stress 

ffiSSfflc^P) 621Ai, e0i6 2 1Ar 0 lCMt5 
flttOil6 2 2 At^ SV>K&Efc:«j£3nT^ 
3* &43. flttOUg 6 1 2 A, 6 2 2 A©]g«l4. * 

tven, 1, 6 2 <D^tn^n<Dmm 6 1 i# 

[0015] 2 o-tn-en©* 6 2 1 ao 

ffi*8ffiR. ^n^Op6 2 1 A#SWCifc5»lC£oTJ» 
6 2 4A, 6 2 4 A t£»S£ tlT^S. COi6 2 4 
A, 6 2 4 AOJSffifctt* AM 6 2 a tttR^filt^ 

fij®6 2 bm\zmnt^> i momm^ e 2 5 a, 625 

6 2 ai«ffi6 2bt£16#l#<&Jiaft6 2 6A, 6 

2 6 A*^ H3 0*iC^*r«fc5lC, 12*0)^3^625 

a, 6 2 5At\*Kwztt$m-}<D&mm%ttez>m 20 

mzMfiLZtlT^Z. i621A, 16 2 4A, MWlK 

6 2 5ah 2\z&rt%mm\j3**wm 

[0 0 16] Id*), Kaft6 1 5 

A, 6 1 5 Atll«6 1 6 A, 6 16A^«$nt 

^a. -r -fe/t t — ^ 6 io*n-eno»»6 1 1 
A©wia«tt. ^n^o«6 1 1 Kifim^\zmm\zuo 

X, 6 2 6 2 4A, 6 2 4At(^ 

*«tt©»K:aaanTtr>*. saft6 1 5 a, 6 1 5 

Ate, (6 2 4AtmmMW<DffiX&Z>o ) 30 

0196 1 atttfi»«tft*«B6 1 bfilKPB 
P^nt^S, KS^6 1 6 A, 6 1 6AI1 fJS6 1 
aa)I6 1bt^T, 2ic£tt&K 
®7^6 2 5 AtSaft6 2 6 Afc^«<DffiHH«T?, 13 
2 9+^^T<t3{C, 1^©II^6 15A, 6 15A 

T^£„ S611A, ffi£<Z>ft (6 2 4AtHS»«© 
?$T&3,> ) . MM^ 6 1 5 Ate, ±A 6 1 

[0 0 17] $btc, 7 3H mffBUfc;tfxa§St&*£ 

aarras****** *^a«ttt»Jc»ntH*©*Rfii: 

0t/tl/-?6 1, 62(7)316 1 1A, 6 2 4A£H« 
J&ttvm. %><kZS, 86 2 1A, 6 2 4A«S$nf: 

&&<Dmmmzi&f&2ntzWj&ft<nm6 19, 629* 

Ltztf* 1^11^6 1 5 A, 6 16 

A01I6 1 b^^n^noSBQgBt, 6 16A(7)ffl« 50 



HiS¥8~l 8 0 8 8 3 

JO 

®6 i a^©-tn-en<DBia«*ffiD#^T, -tz 

AU-^6 2*^Sa?t6 2 5 A, 6 2 6A0flJS6 
2 b^O^n^noPlng&t, 6 2 6 AC0fflffl6 2 a^ 

[0 0 18] 6 2lcte, 

7T^4Lfc^^mffiir^7^6)^*-r§fcae)0?& 

tlr^o t*&*r5* t/^-*6 2lt ^<Z)«M6 2b 

t»aiffl»#:9 9*a«E$*siatt©si (»ajffl«*a 
6 2 1 B^2BM^nti^o ^n-?no 

»6 2iBOB*«i:lt «®6 2 bKBBn-T*!**© 

II^6 2 3 B, 6 2 4B«^nW^ S6 2 1 
B, 1I^6 2 3 B, 6 24Bte, Wis-? 6 2 lC*5 
tt*»^ffliK#:*a»*ii:*»»«»*«ldcUTVi-5o * 
fev -fe/IU-^6 Kcfc, irA'U-^6 2 iRftfc* * 
<7)fi«6 1 blC, »aJffl«*9 9£a^£tf£[Htt£c7)#l 

(»ijffl«#a*ffl©i» 6 1 iB7»«2fi»«snT^ 
^n-?no?S6 1 1 B©H«ia«ctt, ii6 hi: 

PPt"^ l^(OKM^6 1 3B, 6 14B«^tlt 

»6 1 1 B, Sa^6 1 3B, 6 1 4BH 
I/-* 6 1 JC*tt-5»9fflJSft:Sai«Sli:S?&ai«*«l 

[0 0 19] -fe/tl/-*6 1^)116 1 b, 
6 2CDfllffi6 2 b«C»4, »6 1 1 B, 6 2 1B*BtO# 
IAT> E]^tfc<E>$$ 6 1 8 B, 6 2 8 B#*n**l»&3 

II^6 13B, 6 1 4B(DfflH6 1 a^C7)^n-?ncD 
7v6 2 3 B, 6 2 4B(Dfllffi6 2 a^-tn-etlOlBa 

[0020] i momftmrn-tfr i ims£t*tiE3&* 

) K»«»-feJl/7(0»4«ffi*«2^tit5»J» 

3 1 «, {^flo>B#K^^itattA«fli««An 

«CSUfcSffiO«dcHT, (a) tt*CD«IffiHT*0, 
(b) I^OillTS^o H3 2tt, S3 1^IC^L 
fcH#K»^«»»a!«»«»K:#A*»aiffl85#©a 

m^mmr^mmmr$>^. B3i, ®32+tctt, 



-632- 



(7) 

11 

02 8-03 0TftLfc«WCO^Ttt, ft^W&ft^ 

[0021] 031, 032 ICiS^T, 9 14, (0 
3im *«»6©ift#8it*S*6*W*L 

*gli&9 2, 9 2 Mm«ffiJ&ffi9 2<DH^«BfCE 
RSn«Mtt«0)^JKSC!)ttJEEC9 3, 9 4<h^)®^« 
1U JPJBS9 3, 9 4(C*©M^fflffiffl^S*»©3» 
tttttfJP h 9 5 \Z& D 3SS©iDBE* 5 K LT 

6 2(C^j&£nfc;RSft6 2 6 At (4, ■fe/tl'- 
*6 1 lC»^$n^SfflA6 1 6 At, 2 
t£»/££n&Wift6 2 5A<h*4> SWC*®BlP«tt 20 

»»K9 2, ftffi1£9 3<7X tAl/-^6imt^ 
*Jtaft6 1 5 A, 6 1 6Atttfa?Z>m*L\Z\Z, *tl 

9 1, mm^«9 2, iHJEfi9 4<&, 2 
^•ATV^H^6 2 5A, 6 2 6 At*f[Rj-r^)gBtt 

mmiJ^mniJT.mmm*, tn^nf)mwzmmL 30 

fc#xa«&£:»JG£LT^S. 
[0 0 2 2] 2VWC»«-r***»6^*5^T, 

9G2\ZMf$ t 2ntcMm?:6 2 3Bt. 

-^6 1 nfcflSft 6 1 4Btt/^-^6 2 

{C^/&$ft£Ra^6 2 4B£*4, S^tC-eoBBPSBfi 

s^ss*T»«snt^5. mm«9 1, «a 

JS&S9 2, flnflE«9 3<0. -fc/* 6 1 jWBATH 

^>m®^6 1 3Bt»fni-rsfiBfticj4, -en-en. sa 

-£5LT, »BE«9 3<0X*y*9<DftOTiift* 

which, ^n^nonm^ztm^x, immmft 
ffl©E«»ttff9 8«f$iro^o esses 

£9 2©i^fflWcDHii7 L «7)PBng^ *5<fctt SPJES9 3 
©E«»«#9 8*«jg«sn*«ffio. Kii^^SBagB 



ftffi¥8- 1808 8 3 

12 

^nx^^n^ncDme 1 sbc^ 0^i>&v^>- 
[0 0 2 3] asc, «ais9 1, ma»&«9 2, Un 

S^tltl^o JPJE«9 4<DX^y^9(0^fiJffi 

6 2«C^$nTV^^-n^noffll6 2 8BKlt>0^L 

[0024] &<vx. znmzxr), m&(D%-mm6 
*mm?z>m\z, mmmem^n^nizm^mm^ 

#9 9©a«£K»4, 03 2tp\ZKLfz<k?\ZLXKWZ 

sa £ nxm& znzztizteZo rr^t>t>, ttwmm 

#9 914, e*«it»9 8*e^UTft«K9 1{cMC 

©SI 6 1 1 B(C^T^AT^o -€"5 LT> Sj§ft6 1 3 
B, 6 2 3 B^jMT^nfn^t»6^-S0) 
B611B, 6 2 1 B$*$:ftffiLXffin* MM?<i6 1 4 
B, 6 2 4B^LT> JWEE«9 4 lC8«Sn&Eflf 
8SIR#9 8*6X^y^9©^w^ofc^niH*. 

£©«nm&»»ffl»#9 9tt, ES9 7^^stnr, 

iHJE«9 4fc8*an, Jta^C6 2 4Bta»SnT^ 
SEPSIS* 9 8 nZf7>9y?9\Zffift&tS. C 

<D7$mmffi&9 9«> ss«9 uzmm-rzmmmtf 
8^, ±rtu-?6 2\zMj&znrzmijo>m6 2iB\z 

£?ffiA-?Z>o toLX. Ril7X614B, 6 2 4B£ 

ftLx*n?n<D#mm6tf&^it&om6 1 1 b, 6 

2 1 B* ZfrffiLXfaft, SSA6 13B, 6 2 3B^ 
^lt, HDEE«9 3fc«*SnfcE«»ttff9 8*6 
X ^ y ^ 9 ©^8HC#HJ $ n^>o 
[0 0 2 5] «M*»#^h9 5f4, JDJI1S9 3, 9 4 IC 

m^xmmznzxAXjihmx&Q, ^n^nom 

m#)VV9 5t4> Jin*tK»^t>Sn*/cA^!y h 

;U h 9 5 ^m«»6 *JroBE-rsaiEE*(4, ^5|sfffi*-tr;U 
7©a»JtO*ffla*fcD-l?, 5 (kg/cm 2 ) rtJUSKT 

[0 0 2 6] Z.(D&v\Zffif&2nfc7>? 9{C^^ 

t> *8»*ft-b;P7«c«»3n-6S«:^xj4, -tn-en 

Ot;tl/-^6 1, 6 2JC«J*$tlfc^xa»fflO»6 
11 A, 62 1A*^, 03 1 (a) +lr^T^Lfc 

ffl«*a**iR»c»bTT«ictt*J:3«cEfiSn*o 
-tif4, «»*»-b^7ir*^TI4, mr 

-5*^ ^l(7)*^mofc^tc, T8K«OSlS^X Steffi 
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(8) 

13 

Rj6#X©*fflfflS**#rt]C#bTT«fcfc*.fc3fc 

ear* etc. *8bfc*tt. RfctfxasMioJue 

11 A, 6 2 1 A<t»*22>l;:J:DSAr8rFr£3© 

B?S*<£&l;:fc3©r**. 
[0 0 2 7] bfrfc. SJ&tfXtt. ffiMW5mmm6 i0 

#Xli. ag©fi©SStttll~SS£3nrx*s/*9t;: 

[0 0 2 8] ti^t, *S»«ffi-fe;l/7-Cff*)n5ill2 
© (1) 5£, (2) *TBifiUfc««fl:*K«:tt. »J» 
EJST&S., «oT, *R»«»-fc;P7T (1) it, 

(2) jC«C«t*m«fl:*iE*:CJ:oT*«*tf5IRlC 20 
ti. 3fiftan*lI««A*i:S^H*<t©Jlft*J«4-r* 

e enfc^*>©r&-5. ^©a^icts^*^ 

£T-5fc*l£X*-;/*9fc«l&Sft£©at, {s|A«, * 
*T*5&iflffl»f#9 9r*-5. **?fi6r«. £©# 
SUfi»#9 9*». tAI/-J-6 1, 6 2 iCJgjfcStlfcflJ 
6 1 IB, 6 2 1 B + fcttaLftJ^KaSM-fcEfc 

r. TO«ta-fe;i/7«. Mn\s-9&i, 6 2*^ur 

»3USn*. JBaatt-fe^tt, cnicio. 5 0 

ra *>e i o o rcj a*o««*fr-ea<E**i*o 

[0 0 2 9] fc*. ±.KV-9Q 1. 6 2*^n-?n« 
**»8JfJ«#9 9£ffl*att-S*6 1 IB, 6 2 IB 
tt. 2«"C**£br^S-PBWJbT*&*», u©I6 

I IB, 6 2 1B©f@&li. H@©m«*6Tfg4-rS 

SO, Sot. 3fi£U:©»6 1 1 B, 6 2 1B*»fl|*. 
[0 0 3 0] 

9le,tD&SJI£n. X*y£©3*BI;:£or3i&k:£ft 

-rswr****, ^sB-r-sct^rasic^toT^s. -r 

<D-fc/tl/-*©*jBtt. KJ£#xafitffl©3f6 

II A, 6 2 1At. $affl§St#SStffl©$6 1 1 B, 
621BW, 02 8IC^bfc^t<, "PMJBSIBICaE 
^T*Ab-*©JiS*fal;:E^lC^j£3nr^-5© 
"C. -t/1W-^©JP^^|pJ©^S (H2 8>flCTo £b 
T^bfc. ) i!fiE?VTbm^b<Dtfcr3T^Z. e© 50 



#BB¥8- 1 8 0 8 8 3 

fcs&fc. X9y90>&$t>m±\z1i2>t.i\ m&C>7>9 
y*fc#»bT*J«b&ttftfi&&&<fcD. *££<hb 

ttft-aW*. *fc. lot, *Bitt©K 

»m»-fe;>7*ffl^SX^y^lC*^Ttt, -fe/tU-* 

v»T«fpbfcfr*i:. mmmmttwz 

^y^S»fttt^h9 5letoTJnEb^lC. -fe/t 
«ft*E«*fflV>T5Wr*«K. WE bfc £*<!:<. It 

mnMm\z*m%&ffl£®tLx&-f'£.i8.2nz>b<D-T? 
fcE&tfxa^tt, t£tt©*#4i££*i5©r. 

X^fiSK-T 5» 6 1 1 A, 6 2 1 A. a&gg 7 A, 

*7Bfctt, *tt**«#fc-r*i:i:i::fc6. fltEbfc 
saa^s. K3R«ffifiir-&-5i*6 2 1 a, iW7B<o 

1»^7©ttJMfc*E*«*ttTS*&D. X*y*©» 
nS^fcii^S-ttSvl.hlc.tO. ftXRM3£a©Xj'9 
*©B«tt1ll&ffiTSttMte** , f«i:fcfc:&*. ft 
or. ^SS-fe/ib-^©«fflttf8#tcttff5c:t^r 

[0 0 3 1] C©S891tt, N&©«3iM©IWjAtti 

«»^«)wa!«»«iftit«f « c tic**. 

[0 0 3 2] 

[^ffl£8?&-TSfc#©¥g:] C©^BjT«mI^©lW 

c©@^^^««K^©M±®©^n-?niis 

££n*v- htt©*M*tt«*J:tfS'-htt©KftaPi 

#x S&ttKffcSWx *«IW«Jta60E«r»ft:Wfr« 
**©Da*t©#xa^©»#»jssftrv»*jB»#x 

ffl©-fe/1U-^*t^b??)^Xffl©-fe/tb-^. 
TO^xffl©-fe/tW-^*5tU«Eft?fiJ^Xffl©-fe/1U- 

^©-en^*n«, TOmsk-fejuc^iPj-r^fflic-e-n-e'n 
©^x&aats-&-5^xatSffl©»*^*£$nr^-5t 

«»-fe^-r«ftbfcjR*i**r-BJ | fr«iffl»#saa3-a: 
5frajgB#^j&£nr^st>©r<&9. cnif©mfi:« 
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(9) 

15 

«i$nfcmfi»«ift&©isi^^ftUT*o. cam 
w-*©*«HK3»an;fc»s8«©*«iRfc, nn 

®!©mflu&ift«i, cn*©*a«»«©, 
©^«Mca**n, #&«*4«ai5©»ji&, aa«, 

«§l«UiSSJ:n«S©a[JB*l6ltCllOE-r5JP)EE*S:#^ 
T. '>^<tfe-*©ir/lW-^«. ^ffl»ft&a^ 

<ow9m*#m*ma>mk\s'ZBi&r&t*fc, -©ft 
afflat*a^ffl©»s:. su»fcwr**ft©iHttw* 
xfissffl©p©, s^irB»-r5^xasgffl©»©p^c 

^*nTVi5dhtt©IPSg*«^StlT^-5affi(' A 0 

2) we i m\zmm.<D^miz^x. 4>fc<th-ijv> 
a*ffi©»©fflfc#rtanTt»*ifb4*©fiig©£T©gB 

IS. 

3) WE2JSICE«©#©tC*5ViT. <£&-;£© 

tAP-i'ii $9fflRttaaffl©a©fla£tfxa» 

ffl©«©#JSi:©F B 1©iP5^)4£. ±T<Dlfc®mWi#m 

mm<om&£xfxxmffim<om\z&uTmsm--^mk 

v»t, *fc<£*>Bte»#xffl©-fe/*V'--*tt. gat: 
«***.**i«m*ffl^T«p3nTft»«ij«tr* 

5) WE43HCE*w*aiC*V»T. -fe/tl/-^fcfflv» 

Xx> U<x§Pl£/ili:F* >&&T$> 
ZffitfLktZZk. Sfctt, 

6) 89E4«*fcB5«tE«©*aC*V»T, *i!><£ 40 

»»-r*#ffi«s»«»jj«fr-5flfiE-fe^ u-* t#m b 
a. 

7) aE34!£4)S. fME3H^£5Ji. B5E 

3^e6JSST©^i*n^icE«©^at?2&-pT. & 50 



#PB¥8- 1 8 0 8 8 3 
*tt*««TS»39g»tt©fl.»*&U aWtifrkH'** 

3W8fEA*fc»4«ai-rs-*©»»ii!icB»*n. 
«5««©-€-n-en©^x*<fci»«fflfls#:*tsix*&tt 

*ffl-r-5«3Er©*««fc»«Sn. ¥*«TBH«»tt 
©v-*-;p H««*«fciWB*OTn3jx— ;p HH^©^ 

*sn*-tn-f ft©awfcK:jB»/fx • wutmxx&zzf 

**J:t«6*«)T=*-* F«*ia«L&¥ffl*&-r 

*J:t«fcffl:tfXffl©-fe/tU'-$'i. B*ft#Xffl©-fc/1 
V—9 k S«W-©^»T?»««Stt Ufc»tt»«-C* 

ox. jSR»^xffl©-fe^i^-^©«s»a?a-fe>»nfflicEfi 

sn. ■fe^l'-3'©**«**--*©v-*-;PHa 

anfcaa/tflMtt. *aftfi*©HiB«#Tfct>T. 

wwiffl *#*a*s ** jiajt a *t»* a n 
fcsaA-t, -^©v=.jj>-;i/H««fii©TO^xffl© 

H««*©*8»^fxffl©jiaA tna^»«© 
«^©v=*-^H««ic»rtir*««ia:©w*aaL 

«PI-©^»-c»«tt*«:l/fc*ft#«T»or. 
8J#Xfl! ©•&/■? U-*©»*4*»-fe;HllfcEB;in. -t 

a/c«*t. »aA«*©aia«»"c*r3T. •fe/iu- 
^c»j«snT^*a»/fx • s?^j^x*5<fctx^ffl 
at#sa*a-fr*aaAc»ifts-&r»dtsnfcaa^ 

t©wsaauT»*snfc«^at. «s#©v=:*- 
H«««©afl;»jxfxffl©aaAt»aA**©ffl* 
©v-*-;pK««c»i6i-r-5aM£a:©iH*aauT» 

fcatta»««ioa»at. s^fc»»L*5afia» 
aaoraictf-Jtaft. tnir-jr kmm-oyft-Brm 

««*JiLfcWtt»«T*oT. -fe/t !✓-*©+*«« 
« • -#© v - F««fe,fctfte#©v-*-,fc F 

««c»im-r*«ttfc»j«anfcaa?t««t. ksa 
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(10) 

17 

fifcatt&«fc»£, ^©T-*-ll/FSM§S{M©i£«)ffl 

ffi«t^n5(M©fJSic. t^i/-?ro8ii:M3nfc 
LTiJ-5^©^x*5ass$nsffiij©s^tti^s^)i 

©^x^afl5-r-5^c»UTiifti&5*i6i©s«^ 
8) me 3 at 4 irE3sw>s sm. *<ktf, itsta a? 

3^^6^ST©^fn^lc!2«©¥©1?*oT. & 
Htf*««TB««»tt©fl.#*fcU «H«ifrfeJM* 

«at. 4 j ^s^©^n-€-*n©^x*3<t^a)ffl^ 
#«A*&tt«ffl*-*-#©««*fciJ*»s*u ¥«« 

TS&*gJfMK£fcUfc-#©v-#-;i,FS«£, 

*jB*©-€-n-en©*^*J:WNaiffi«E#*»»xsfcB 

L&a#©vr*--;i> F®*£, • 
o>-?-*-)V F«*&fc<fctfffc£©-?z:*-;i/ FM*£©J? 

Hearts n, -**«fciwa*©vn*-;pF(ii«c» 
*aft**n*n©«ttK«»#x • K^j^x^iy: 
^afflssfrsasssii-sKa^^sn, i^t, - 

**«fc««*©vr:*-;PF««tii«LfciFffi*JEfr 
¥*tt©HH««*fc. *»t>»WXfl!©-fe/tl'-* 
fiJtOWfldH^Xfflot/TU-^t. jK**4#Xffl©-feit 

ot, «»^Xffl©-t/^U-^©«»««H:;i^iCB« 40 

sn, -fe^u-^©«f»*«fli««-^»ov=*-juFfi 

rcSa^t, -*©T-*-jl/F««fi!l©«K»^Xffl© 

sa/<a:sa/<m^©-^©T - p«wk*ww 
s«ttt©BtaauT»*a*ut«**t, »*©v 

F«««©*R»^^ffl©JiaAi:Jia3t««© 

te#©vn*-;pF**K#ifirr*««ai:©iBJsaai/ 50 
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15 

£f#Xffl©->-)Nfc<!:> Kfl:»J^Xffl©-fe^U-^tti 

/XU-^of AWHtt • -*©"7=*-;PH«**J:tf 
«c5«D , ?-*Hi' FflMC#rtiT«*ttfi:*£Stifclt 
a^«*t. aa^««©«3a*»T?*oT. wp- 

*#*a****ji»tic»rta*T»*3ftfcjia3rt: 

t. -#©7=*-;kP1I*M©a^tfxa©K9ft 

tsa^m**©-^-^*-^ FwwfcjttKd-rsott 
t©m*aauT»*anfc«^j(ii:, ^fc»©v=*- 
iu F*««©«ft»*x«©aa^t RaA«*©«fcJEr 

CDT-/Jv-;W F^lC*ffSj-r-5SB&i:©re€:aaUTJg 

&*&«»*«©*»«£. m*\zmmis&5*wm 

SttSaLfc#MSf*oT, -fe/tl/-*©«»»*SHH 

m • -^©t-*-;p F««*«trKte*©-7-3is-;uF 
«*K»ei-r*»tt«c»*snfcaa^««t. mmk 

a • »fcja#**±tf»»fl*#sa*3tt-5it 
a?tJc^iRis-B-T^^sn&Ka^t, -#©v-*- 
ii/ F®«ti©f&aifflflgft:ffl©«a^t«:a^:s«©-^ 
©v-*-ju F««tw^-r5g5fit©ra*aai/T« 
fie$nfc«^«t, tt*©v=*-;pF«*fli©»fliffl 

8Kf*:ffl©Jia5^tJtaAM«©ffi*©Tr:!j>-iU F®« 

KWrttswatoiiiaaai/TajRsnfcw^jBi:* 
»t>«H«*«, t*#-r4»aiffl»*ffl©->-;i'# 

/^-^O-arfcJztfa*©^*-^ K1H*©ft«a 

»E##a«aft*fl!i©aHK:. •t^u-^<Dimtzmm 
3n&»*Mttttaflus©ft&£tftfxatta©*i©. 

»«a**-tftiw«©ffa-t»*#L. #23ffl»t#£ 

S^£tt£»»©^i&£ ; irr5#&#£< v-*-;PF 

a«o»9ffl«**»a«-r**isic»bTaAtia:** 
9) (WE7 5i*fctt8afcia«©#ai:*^T. 

1 0) Bfli37«A^9«ST©^-fn^lwt3«©^aiC 

JtaAtJia^«l«©vr:*-;i.F«Wlc»iart- 
*«ffit©W*aaLTft*W>:»t:Hl/T, c©^* 

Tfs.z>ffii>iit-rz>z\t, s&cs&a. 

1 1) mE7s«>6i oja$T©^rn^tctee©¥a 
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19 

<DHWt<Dffl. *5<ktf. "tnv-iwmm-KttWtiLan 

mizmz. e nzmmt, ±nv-9<Dmmuwm\z, 
tnv-? t-mzMf$.2nTtzz>mf&t-rzz.t. \z w 

[0 0 3 3] 

mm z\(D%wiz&^T\t. ®&mtt?mmmmvm 
mmz^x. 

(i) '>^< tfe-^ra-t/^-^tt, K®%ffifrzm 

BS£-&S#aigB£. jJxffiV&mtDffilzMLTW-ftTZW 
m<Dftmmffi&M8iime>mtVTMl$,TZ>tMz, Z\(D 

mMz^fj-rzm&owvxo 
jixmsummmo, s.^zmm-^a^mm.mnm^ 
\zwfcznT\,^&ft<Dmmw&t*nT^z>%t>mzx 20 
r>&£i£TmwznTti.z>ffif$.t-rz>z\t\z£K)> z\<d 
mmz&ttnv-t'-vu. w$.(Dj)zmmm<om\*. 

mwf&tsnT^z$&mzxK>&h J -?MfciEnz>z.£_\z 
ttz. z.<Dtztbiz, iz&mffifrmffimomi*, *mm. 

[0 0 34] (2) am (1) ECfet^T, 4>&<i*> 

•5 ^xiitfgffl ®)H©rfl \zmi&2 nr^z ai*©siig©£ 

(c<to. ftiJJSoS&SSftffl©^ ffflJS, &K©HM 
^fi*T^fcffil«©-ggS:fi]ffl-r-5a[-&^^B5IB (1) 
«©»^«fc D t>*iftrr-5©T. -t/^-?©JP£#ft© 

LT^-ft-r-s z. t wmttzz. 

[0 0 3 5] (3) mlfH (2) m\Z&^T. >Mi< tt> 

ts»:aatffl©}fi* < tr/^xji8gffl©3i(cfe^Te[^- 

«<h. #xii«tffl©#?, »®*-fe^^©¥^w^fie 
mmM*mmnz>ct\z£r), ^mmm^mmm^m so 
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20 

hm^^^-Mmmm^m^ mib (2) gt©i§ 
^«kofcfi^Ts©T. mnmm±:)nr%mr^mm 
mmz^^mm^m±t^ z\ twmmiztzz tmz. 
mnmm&wttmoffijjfaizzi-rztii-imzfti.? 

z>z.t.ifi*im.tts.z>o 

[0036] (4) W8B (i) m->*> (3) mz&^ 

T> 4>&< tt>^^J^xffl©-fe:/ik- flsjxtf. 

xx>i^x^sfcttg i ^>-&^©. ^mizMfctsnz 
^mnmwx-mz ± o \z±^ timm*®*.* 

&mttHZm^T&ft2nT&%ffil&t?Z>Z.£.\Zi: 

0. -tr/ii^-^(cffl^^nT^-5^si©Sffiic«i^-r^ 

WiWM&fttE?Z>Z.tlZtSir), £<D£t\Z&?T. £;» 
©r<i<. ^©«^¥WlcS^n3i^tt»£ifA 
Z>Z\t\ZUZ>. bfc*bT, ^M®0-fe/^-^tffl 

nentt^w, ^m?fi-fe^-r^$n^«© 

-fe;P©mmft^R£g7mTT3^©P B 1S£MBT £ - 
[0 0 3 7] Sfc. COCtlCioT, -fe/1U-;5'£& 

K«Mb-r?.ss(©iaiKj^*^$ns c tizizz. 
(5) irte (4) JBirfe^r. m&m\z, ^©^ffiic« 

atsc. ^<D%Miz&vz>mn.mM&mmis£ztmm 
\t. ±f&*tiH*>it2nz>mMimm-vzz>&. mm 

©5Fl*SI^©#ftIZcfcoT. *<D%®lz&VZ>&§xmM 

&ttm&£ztmmM&inmtfit®mizA-^mizte-oT 

L*5fe©Tafe-5„ 

[0 0 3 8] fCT. Z.<Dmn\Z£ZftWl8]teffil8.-?$> 

Mmfon^rnfrtmML&owmzttLT. z.<d^&: 
\zft&?z>^mm®z®=tkLjt'&, m&m m^t. 
^, m, e^t?ab^o ) mAWf&znTtazffii&t? 
scttciD. mfcWATmmnmmmmmizmzz 

MS, *®m®tf±%.\z.i:-DX®M,lztiif&2nz>&WZ 

itfrge©ttf3 ic± 0 $ ^« icffi^-r s ^ t 
ffi-rs^©^s*fifAMW£M$n^o-e. ram 

(CiO. -t/1U-^©3g«i:LT, ^Sb^^miCi 
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21 

[0039] (6) mm o) mt u) 
m& (3) (5) jacij^T. -fe/iu-*®-^ 

jMffl©»*«ktf#xa8MI©»©«»*£U"a>** 

#©Rfc#;*#a»sn**©«iS£ffl*STf8fc, » 
*«**©»»**■*-*«&#*. v=*-juh««o 

mfaztizwiammiz, ^.nv-^(D'tm\zw^ntc 

tt*fc*©»»**T*«8«:«, T-^-^H^© 

-fe;P*iRf-3@«:il5^m»HK©l*J©SajSnTV>-5ffl a? 
©I*)©. -fe/1U-^A^Wr-5-etl-6n©T^*-JUHS 

©E*fi^ffi*©R*S*X©EE*fi«fc 0 

i6**tt. &»©tma*««**.sii:3fc<i:0tt*a 

[0 0 4 0] (7) MIS (3) 3Bt (4) ^. Sfctt. 
1512 (3) (5) Sl:*t»T, tAV-^©-* 

ft:a85ffl©j»*5J:^xafl5ffl©SI©. S»S&l/T^ 
•58S^©?&-a]fflt6ft:^aSS$nsfliJ©fti«^aiS5$7tj* 

im*©«a7H£«#u ^aifflss^sasit^-a-sss: 

[CSfcO. Sg^tt^JW h 9 5fcJ:D*ttj||^«ftK:4*. 

[0041] (8) me (6) , (7) gc&frvr. a 



#BB¥8- 1 8 0 8 8 3 

22 

[0 0 4 2] (9) MG (6) 1R. (7)31, (8)91 

cfcw-c. *©*»*. -eti^n©->-;w 

*»»^. »aft t jrart**©^*-^ H»«ic*fffl 

si. iSAUfcsjs^T., ^fflss^tt, sr. mm 

6. atw©»»taoT»aiffi«E#:H«ffl©*, #xa 
ssffl©«(c«tniit;fsic. ^n^n©^©^©^ 

[0 0 4 3] (1 o) me (6) a^ewG o) 
•fe^w-^©^affi«t. -tAu-^t-^ic^sn 

[0 0 4 4] 

[*J60J] 6tTil©*W©*iS«l*Hiii*#!iUT»« 

Wk^mZTTsVtzm-V, (a) t4^©fflJM0T^O. 

(b) (401 (a) *fcSLfc#tt«»«»]9f#-rs- 
^©•fenu-^©fiJH»rBB|-e»5. B1K6V>T, 13 
2 8-032 Cwb&flESWCtaHfriiS^H^WHffl 

01«flCt4. 0 2 8~03 2TttL;fcflF 

[0 0 4 5] 01 tCfcwr, 114. 03 1 iC^Lfeft* 
MK£«Bfl4K5^MXS4BIMM (Hit. 

) 9fc»l/T\ 

(4. 02 8~03 OiZTfiLtcVtXmiZJ:**? y9 9tf 
6 K*fLT. 1, 6 2C#*. 

Tt/tl/-^2 1, 2 2£ffl^-5«fc'5ICL.T^5. S 
fc, -fe/IU-^2 lt4. 01 (b) tC*Ufc«k5tC, ft 
3fe«HUr±5^m»6*^-r-5-fe/tU—^6 1 (C^bT. 
^B!ffl0it^a£iitffl©!86 1 1 BlCgAT^ffloft^atS 
ffl©SI2 1 l*fflV>*<t5(CtT^*. ir/1U- 
^2 2(4. -t-©J¥MS:HS»4*IISLfc*». 
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]/-*6 2lC*tLT, #^ffl^#i§ffifflCD8 6 2 1 BlC 
8*T»#/B«#ffi»tffl0>»2 l 2SfflWi3i:l/T 
t^5 D iin3?<0iB2 1 1, 2 1 2ftfiA-6Jlt*«, CIO 
**«f|lKJ;*»WC!)««»»fei(|*-e**^ P08 2 1 

i, 2 1 2<Dfle*«jc»rs»fRjftttK--e»^oT, 

1 t*»S£U»©KMfc*^Ttt> »2 11l:ft 

«a*TRWftff'5^tfr«. C0i2iiii 01 

(b) 4»(C^LfcJ:5iC, 86 1 1 Atc*tUT¥fT£i± 

[0 0 4 6] Hlfc*-r*JS«l^«fc*X^y^lT 
*W<Z>-fc^U-^6 #XiI«t/flC>8 6 1 1 

At »mm«i»mmm(oms i 1 Btwraicffftbr 

£>\Z, 821 114, «E*«©1r/^U-^6 1 <D^\Z. 
+ PflS, HS6 1 2 AAtfia&T^fcffia©-aS:ftJfflL 

^2 lOJPS^fBpfffi (Hl^lCTi tLXTKLTzo ) 
14, tt*«K:J:©-fe^l/--*6 iojpa*fn|7fftTo J; 

T, X^y^ l©*«»2©«H*rRir**-t©fiSTf 

[0 0 4 7] £fcZ.(Dffi&t-?%z.t\z£r), ir/tlx— 

£«»*4**^*ffiR0£BHift** 8 2 1 10 

fflSi, 86 1 1 ACD«at©ra©ff*^feATn 

»2 1 l(Dj£ffii:»6 1 1 A©]Hffit©ra©ff*-tffiA J0 

Ti 2 <h#, ^-rnt>, 6 1 ®«-&<o 

7 t£#-r 9 9 co^a]tg^^±$it^ ^ t& 

[0048] mmm 2 ; 0 2 14, 13*31 1 , 2 \z*tftr? 

m<Dg&<Dffifo&®ftmZ7f:Vtzm?, (a) »4-t©« 
liT^O, (b) ttH2 (a) 

m^?z-%<Dtrtu-?<nmmtftmmT$>z>o 02 
-mmm\z£z®&&ft?mm®Mmmm* &£zt. 

H2 8-H3 2KSbfca*WC<k*H#ffi» : P«»R 
S!K»«»tra-«l5»fcf4Hi;i?^*ftL, -t©K9i£ 
#Pf§-f3o &*5, H2+lCtt. B2 8~B3 2TttUi 

[0 0 4 9] H2 1C*^T, lAi4, 0 1 (CTSL/iilOO 
%mz&Z>7s$ y$ 1 iCftLT, ^m^2ics^.T^a 
f&2 A^ffl^^i-5icUfcx^y^T*^o maite2A 

14, BH(C*l/fc^(D55W^cfc*X^y^ 1 
«»21C*H/T, ir/IU— *2 1, 2 2(CSATi2AU 50 



®H¥8- 1 8 0 8 8 3 

-*2 1A, 2 2 A*ffl^5<k5(CUT^S. -fe 
AI/-*2 1Ai4, 0 2 (b) [C7Kbfc<fc5lC, 01C 
*Ufc^©«MlCJ:S#*ftl*«W-r'5-t^U-^2 1 
IC^LT, #affl^#ffl^ffl<£>82 1 IS, 
2 1 AJC?¥feLT^S±T©IHS6 1 2Afc«J«"rS± 
t/tl/-^2 2Alt *<0KMBft 
H«tt**Lfc*«, ir/^L — ^ 2 1 A0t£&tmm\Z. 

0 i \ztfltzz. <D%m \z&z> mmm 1 wtstAi/- 

^2 2(C^UT, Hi6 2 2A««#«El/W5tt©« 
feC #3/im#S^ffi(Dj»2 1 2&MfoTZ>&v\ZL 
S2 11, 2 12*. HK6 12A, 6 2 2A 

«2Kct-5»M©»«Wft«l*T**. ioT, PHrA° 
l/^2 1A, 2 2A(O^JB0(2tCM-r^#®^4^- 

^JB«2^HTSH»0|ftW^*liTI4* 
82 1 1 A\zR&i£1*TmW*:ft5Z£t?Z>. 

[0 0 5 0] m2\Z7tt$iMm2\Z&Z>7s$y>; 1 AT? 
14, ffi?L%>'tM'-9 2 1 A£M$<D#§J&£L#:CDT, 

0 1 (C^Lfc^JSfl&J 1 iCiS-fc/^U-^ 2 1 Vft-Dftm 

-a*sa«5o^ta**6«AT^*. *©±k, 82 

11^ 81® 6 1 2A**#ftUT^*£T0«fttC«]* 

*.nv-*2 i<Dm&&K>h* u&mo-trtu-i? 6 1 

1 l©£a&SffiSI&-^Lfc*frtc*5^T(4, tAl/ 
-9 2 1 A<Z>J9$#fl(Z>^i£ (HltlCTutLTSU 
fco ) tt* ^JS«ll:J:5t/tI/-^2 l©J3S;frl«r* 

[0 0 5 1] £fc£<7)18$<hT££<htCcfc0, WU- 
^2 lAm 1211^ 7 

3 ; mmm 3 « % 1 , 3-11 icaafrr * 

^>o d^T, 18 314. S!*«l, 3-lllC^-r^Cl 
cd K «©-*H« ir ± S B#K»7«MKaiBHffik39< 

8lr*^SA-A»rffi0-pa&S. 04*4, m 3 \Z7jkL fz 

m&mnmmommmm^ (a) tt«si-*H8«c 

&ttZ>B-BmmmT&K). (b) (4^4 (a) ^tC^ 
Lfc-fe/^l/— ^OBfiBHTftS. 05*4, 03(C7KUfc 
*tt*»«ft©«ETSH 8 IC^tt ^ C - C »BiT* 



-639- 



(14) 

25 

0 3-01 Olrfct^T. 0 2 8~0 

a § « & «*Ht <t c « jsj e rm *# l . 

-£-©IKi3H£#l&-f3. 

[0 0 5 2] 03~0 1 OKiS^T. 3(4. @3 1l:i i0 
Lfc«£*«CJ:-5X^ >y ? 9 atfllA**** 6 iZtt L 
T, TO«S&-fe;P7, tAW-?6 1, 6 2f:txT, 
jSK»«Jft-fe;U5, 4*Jfl^5i*K. «S 

fl?HK7C(Cg;LT. $>-htt©H<MMHMt*ltir 
(BUS*. PERtK^-r-SClt^S. ) 5Uffll>5 

A, 7BI4je»«*a:bT*D. *-©^i£(40 7+lr§ a? 
®^7 BtCO^TSUfckpiCWXHE T&£o PEg 
5 1(4. ^-©JSJj2g&,i:S@l87 A, 7BV>mm&t<Dffl 

icsft-r^gfflSic. jBfwxattfflaitafts 1 1, 
mmxxmffimanm'Ks 1 2, #2?ffl«t#a8itffl© 

•5. CItt^©SaftSf(4, HT+.CBwl'&J:?.;:. ^ 
32$©. •tffiW>£:«f'DaaK7 A, 7B©l*f©32C:¥ 

-#©MaftSI(4. £&#X£mffi)B&7A, 7BKttlft 

A, 7BSaaLfcR*:^X*«»«»-fe^5*»69sai 

t5«OfcJ6l:fflV»6n4. &*5. -en-enroua^* 

(C:fc^T(4. Sii^5 11, 5 12, 5 13(4,0 7 + 
(Ca¥^b*:<fc3(::. P EM 5 1 ©^ti£W*lR]©4»'C^IC 

[0 0 5 3] *4(4. ^»IMH*»*«KJ:oT 

lZ7U7.tiaX\Z£-DT, 03~06, II 8 \Z7nLfz£o 

tt^j&bfcfc©-?**. -T&frS. -knu-^4\t, + # 

&ffiH*4 1£. -3!ifl)T=*-Jl'KI«4 2t. 
©Yr*-^Fii4 3t. W2«MWl4 4i««*.T 

[0 0 5 4] +ffegR®*£4 1(4. *»*»-fe;P5^J*^ 

tii7A, 7 BtzifPiTz&mz&wL. mmm7 

A, 7 B©^o^i|Bl-©. WXHe ©««©"*& 
<H8*#Bfl) *»9Tt>*. +*«iR*4 1 KB, ^J" 

^tKSnTH-S. «P4 1 llCioT, *-©-#©fflJ 
ffiffilc^xaigffl©»4 1 1 a *t> -£©f&£©fllffi«:: 50 



#M¥8- 1 8 0 8 8 3 

26 

?&mmm&mm.m<»m4 1 1 btat. avwcsat^s 

MTM^ntl^ (H4«#HS) . J1©»»SI4 1 

i©iis$^)*at, •£©£*. -t/1 1^-^4 ©iP^*[Si^ 

gj (H4tt»(CTn tl/T^Ufc. ) (CfcoT^S. 3?4 
1 1 aat^f&£nT^3$&©#XffiBS«J©&i«?Stijii5 
(BH+KTm tLT^Lfc. ) £fc£*ffl4 
lai. i4 11 batJBj£SftTV>SflMfc©#3flffl8&fls: 

a*«©«K3Sta*s , +tt (bk+kthi tbT^u 
at. ) t^^«®4 i bi:ic(4. *n^en, £©$<£(:: 
#tt-r b&a. ffi^©«^n©i 

4 9 [0 4 (b) +C-&tt*"CjftUfc. ) at, «*. 
(4. «&*y*JBiLTJ&fcanT^5. 
[0 0 5 5] -*©V-*-;l/H««4 2(4. d©V0U 

£tt«tt4 i ©ssgptcKSsnT. ¥«*ic»j«snT 

*5 9. SM^ftLfcWXH. ©««©-t8s <08£# 
fig) £#oTV>-5. -7-*-)UK««4 2©SfS^XAt 
mffi-2*LZ>me>mffi\Z\t, KS-*S;Ti3B . (0 5£# 
fi9) £8o&8#4 2 iat, TMSfeWO^rrtloaK^IHC 

^421 ®«smfc»jsan$$wwt, coatfcfcfc 

tt*E*#X©a8mT»*. fiM$#4 2 lOJBtt. 2 

mMfoznx^zifi. m 1 ?"JB©«}f#4 2 1 o>mzm 
^$nrv>s5^x©aiS8S©+'£H4@at. H2?ija 

©SftflU 2 1 ©W£J£f£3ftTV>£ffij$#:4 2 1 ©+ 

«c>tt«t*»^»-r*H«T!. -€-n-en©^ft:4 2 1© 
i©rt©, ^tar-5«)^»Mt?©aa?t3 n, 322 
4 2 1 ©^'ii^gatcnesaAs 1 1, 322©^ 
sfc. iS$^ST l3 B (4. *xa«Effli©«^ajia 

StHSTub ttiK7A, 7B©JS^"tj£<»:©tJ(Jftl 

[0 0 5 6] $e»(C, T-*-;H<««4 2©?&^lfflj8 
#:aSi!Sn^ffli©ffl!|®lC(4. K5-+ST 12B (05&# 

m zft-zi&ftitA 2 2 at, •en-€ r n©«^4 2 1 © 
j"n:ii«snTn««)$*4 2 1©, m*izmm?z& 

ft#4 2 lWffBJi^SffiglC. ^-ftW©;£|6j©e(i£ 
ig(Ct>fcOE^I$nT. 0tJA(4^l/XJUI(C±oT. - 

©acSKTfeS. «^#:4 2 2©jaj(4, 2 5H»«SnT 

^•sat. u-? 4 ic*f-r^Kf&^7.ii©Anffl«icifi 
^mi^lB(C*^T(4» »^4 2 2<nn\zw&Li*nx 

fl£4 2 2©?lHC^$tlT^-5«^4 2 2©«t>^&H 

t*»^»-r*w«r, -ttnen©«»#4 2 2 
UEanrn*. «lt, mi^ia©«^4 2 2©^ 
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©. mttz>®tKmmv>nm-K \ 1 3fc**nw**tt 

IC*5«J#^4 2 2lcr>^Ttt. &Jf#4 2 2©<N>& 
BfltJtartl 1 3#ffi*S«*»©^M£E«i:7WltS£ 

[0 0 5 7] i*C7-^-;H^S«i4 3H C©*« 

©Si§ric«. 8*ft#x, »fc»wxtf«*asn*«©«l» 
&gB««4 i ©awcuttsnT. wg«K»)«anT 

XH» ©ffi«©-tfi£*&oT^-&. V-*-;VKfi«4 

1, 4 2 2*«»«*nTV»*««. -t©»*a:RWI4a* 

fc*W*K*:*X»OAafllK:i!fV»iBlJlBO««M*:4 
2 1, 4 2 2 ©JOCfc^Ttt, V-T^-JP Hffi«4 2 

1, 4 2 2 CD^rji. H-©4MM*TfiH**4 2 1, 4 
2 2*t^$nTV»-5rtS#mUT*<. 

[0058] mm8&fm4 4\t, *&mm&4i. -ys 

©v:z#-;PKM«4 2*±t#fc£©v-#-;PK»« 
4 3©«Hlw, *n-?n©V~7i>-;H«««4 2,4 3 # 
£afcL&ra-¥ffi£&^¥«ttfC»j£3nT:fe0. 

(53^^4 4©, 7Z*-*HI*4 2, 4 

(c^bfci^ic. «m3tfx9M(ffl©A9A4 4 1, m 

OJ^XfflStffl©RjiA4 4 2, fti»fflfiit#aiiitffl©:S 
ffift4 4 3 £#5£4*aA*#2*»l«Sn"0>S. 

;rn*©jraft»fca*n**afitt. PEg£5iic^ 
s^nTna, a®^5 i 1, 512, 5i3©-?-n-£ 
nt^ito^-Brr^^nT^-s. -en-en© jo 

SJ1A4 4 1, 4 4 2©T-3jx-;VH««4 2. 4 3 fill 

ic 4 «tt ©. x #a * s n * « ©«a k 

14. -ttl-ftiaS-tttTisi S^«M:4 4 4 (06 

&*a) SJ9#4 4 5t*«. MAfct/uxiniKJ: 

^>T— flclC»dcSnTV>*. Sfc. Silft4 4 3©Tr: 
*-JPK««4 2, 4 3fl!l;:l88rr*«ft©, #23ffl8it 

#*«a«sn*«i©«!ifflctt, i§2^-£T> 2B 
nr^s. fcfc. «^4 4 4©^i>eg«sji^4 4 

lC+^ttfSt, &$&4 4 5©+4>&S«Kaf<4 4 40 
2©t^fiBt. ffi^fls4 4 6©«f.C^BttSa 
A 4 4 3»H>tt«i. *n*ftHBteS3tfT#J5lcS*l 
TVi*. «Sff^Xffl0v-;W3 ltt, »S#X • 
fflfcfctf*. W«©a»lBW:»nffl*©SBil:-r*i# 
fc. S*:^X'»fllfflj«*©a«»*«ttf*»*XSjlB 

»#x©a*is#s*wi«K 7 Aicmftr«ttis«ii 
&fflt»T#«ttt«fp*n. t©^»*-fc/iu-^4© 
t, 3b cis^ano^. ->-jM£3itt, H9ic^-r 50 



#W¥8- 1 8 0 8 8 3 

±51:, t;^-^4©W®«4i, Tmtx-;PH 

■Kmm 1 9*»»*anTv»*. c©ksa«^3 1 9 

». «»«Sfcl,fcWXHo ©WtWH-ifc (08, 09 

1 9©«ia*^L/Tns«assai«3 1 sice. t;ti/ 

-^4fc^anTV»-5Sa7X4 4 1, 4 4 2, 44 3 

t»i^ia*T. en-en, *»*xa«Effl©«i*:p#* 
©sa7t3 1 1, K^»j^xassffl©»a^3 12, » 
3jiffl8i#a«ffi©jta?t3 1 3t*>6a*»a?t«*«. 
0 9 4>{c^-r«t5»c2p^f£anT^s. ene*n©® 

1^3 1 1 Kit Kaft««3 1 9©-#©V-*-;U 

vm.w.4 2\znnt sssfit. ma7^«c3 1 9 

©<tfi^©v-*-;W F««4 3 C*f|6rf*8Mfci:©IW* 

[0 0 5 9] mmU7,mo'y-)VWZ2\t. EffctfX 
• FJMfc©a*le^fc»ftta-5©«KFlhf 
Efcflx • ^a)ffl«tft:©asS?§*3«k^k9J 

#X fteftfc*l#X©a&BB#> &BftftlttlM 7 B Cft* 

2 a. *tt»*ffl^T»««ic*f^an, e©fl-^&-fe 
Au-^4©^i®(i^-ic^an, e©±ggs© 

(4. 01 oic^-Tct^tr, ->-;W3ii^i:, tern 

ftztzLitma-tmrxHo (08, 0io&#fis) & 

Jtosa7t®^3 2 9«^nT^5. ->-;W3 2 
©. *aft««3 2 9©JI13a*fcUT^5fflffl«««3 

2 8i:li. -k/iu— ^4tc^f£anr^-5SaA4 4 
1, 4 4 2, 4 4 3 i*f|6]£-fr-C. enen 8*ft#X 

a«ffl©aa^c3 2i. »A;»*xa8Sffl©w^»i## 

©Raft 3 2 2, Jft2?ffl86#a»£ffl©Jta7t3 2 3 t*> 
01 0+K«TJ:5C2»»j«sn 

ene*n©jiaft3 2 2ice. saftn«3 2 

9©-#©v-iJ>-Jl/F&#4 2IC#fiT*l»fi£, * 
fc. «a^M^3 2 9©«to&©-?-#-;UF®«4 3IC 

»K9-r*«(i4:©nn*aa-r*«*:»>5«. hio+cw 

[0 0 6 0] #*«fe3«, *R»«ft-fe^5t, 
■fe^5©«Si|BfaaK7 AffiJ©PEK5 l©SfflffitCv- 
3 1 £, jK^mm-fe;w 5 ©K{b«ttffi^[ 7 BM© P 
EK5 l©gffiaiC->-JH*3 2S. V-J143 1©^ 
ffiH*^-*©-fe^U-^4&-€-©igffi4 1 aS:m®K7 
A©fi!lSlCtt«a-ti-T< ae>lC. •>HI43 2©^«* 
t>MJj<D±rtU-9 4%*<Dffiffi4 1 aSm«K7B© 

n-s. *©a. znznfim-DmmtizmmmommK 
511. 311, 321, 4 4 msi^caasn. *s 

<Bt^X©acS!fS5«-r4. ^5UT. ^.!(sf^X(4, R 

a^3 1 n:«>LSftfe«^»*a«i/T. 
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-z>mimuzmmm<Dmmn5i2, 312, 322, 
4 4 2«n^icsii$n. mtMUxnmffi&zM&T 

fflffllIA5 1 3, 3 1 3, 3 2 3, 4 4 3fiSV>C» 

a$n, ?&sifflfl6ft:oa^K*^-r*. tosom 

n©vr.*-^F£«4 2, 4 3l;jy|6]t5PEIg5 1 

©siffisn -en-^noir/ik-^4^^^4 2 
i©?§ajM4 2 1 aicjcoT^^n-s. ^-n 
-?n©ma* 311, 322 m-DrnxnuzMfatz p 
E^5i©@fflsti. ■f-n j ?n©-irnu-^4^jtoff 

jt»4 4 4, 4 4 5 ©3§tt5>iSS (Wft:4 4 40i^tt 
44 4aT*-5o ) fcJ:oT«fl£n£. 
[0 0 6 1] HJB«l3 0«-&fC*HTt>, S9E©*«?lfi 

tLtftsnsctcfts. aim. H*«i, 

3-1 llc»jfc-r*H©*H©-!mWfcJ:*H#»f# 
^**Rffl«»«ft©S«S(^»K:wL&iaHT?. 
(a) «^-©fi!l®0Tr*r). (b) BI1 1 (a) ©S 
SB^*ttSPffl?ft«t*(S)©«5)'9r®iaT»«. 012 

ti. 01 iwz7Kisiz#tmmfc#m<oi'-)i>fo<D®&® 
tiS!(Bfttffi©s^ici?is-r?.#&^ffi)tep B i ]©*^&i5iw 

■TSffi!lffi»fffl0-C»O, 014ii. 01 liC^LfcSfr 

ra©«u«*Rwr««»KffiHT?*s. ii5ii 01 

HC*ttSRg5©i¥8J0T*5. 011-01 5fc*V> 
T. 03-01 Ol£^Lfc::©S&j6093l£«fc£¥&«K» 
mfl! 3. *«fcOt. 0 2 8-0 3 2K*bfc«*WlC«t4 

ttU ^©l5iBJ&#l§-r5„ fcfc. 0 1 1 -0 1 5 \Z 
\t. 0 3-01 OT-ttLfcft^lCOlvrH 
#©*SBlxfc. 
[0 0 6 2] II l~015l;tHT, 1B(1 03 1 

»LT. #*»6. JHS&9 1, *&*6»«9 2. JlDJEE 
£9 3, 9 4fcgjtT. J»ttft3. M«12, 
m& 1 3 , JtaJEEtR 1 4 , 1 5 1^5 ftiSfflflS 
ttffl©->-;H*l lfctfttSBfMSa^J^llfflBH* 

T*So &«8U 2, 1 3. 

*IJEEtR14. 1 5tt. &«£9 1, tt&tt»&9 2. ftl 
EE&9 3, 9 4iC^LT. «S^^Xa8SEffl©fijl^ KE 

itmx7.mmm<DmmK. *±t^, ?&aiffla#H«Effl© 
Jtafto-en-ena*, wffi3*siiTi^, 



(16) &PB¥8- 1 8 0 8 8 3 

30 

nznt, M&rrzmuzwtfiznT^z ;rt ©*•*<« 

[0 0 6 3] »fllffl»#ffl©>'-;P»l IB. KJS#X 

• »»fflsfE#:*». m£©a^&^iciinaj3©£i»ik-r 
«#&»aiffl«ff©aiiB8*»6, »»ffl»#a»ffl©* 

i0 ft. ■?-©^S-fe^U-^4©^i:BS|f-lCK^S 

n. ^-©£i?gB©jiis{i, ^-st.2b c&jtsnr^ 

S„ 1 ltt. 0 1 2 tc^T-i: o \z, 

4©«f*«*«4 1, 7Z*-*HI«4 2 > 4 3ti 

0&5®«lc»[Si-r5S8fi:fcMa^ffi«i l 9jW&£3 

nr^-s. u©iiyvi«i 1 9t4. ffi»«sa:bfcw 

XHo ©®*£©^J-i* (012*#i) S^TW. v 
-Ml 1©> H?Ci«l 1 9©$jE£&bT^-5J3 
3aSS«*Sl 1 81m t/^-^4l:M$nTl^f 
IS44 1, 4 4 2, 4 4 3 £ttfa£&T, ^tl^tl. 

a? «»;tf;*attfli©Jta7ci 1 1, mmtixmrnmoM 
Mii2, »sifflirfE#:a«ffl©«i^»##©«a^i 

1 StA^aSIIfvW, 01 2 4"lC^T<fc3lC2Sf 

»ijsnTi>5. ^-n-enojiaTt 1 1 3 int. gaft 

S*£l 1 9©-^©T-*-;UHfiH«4 2c»i«a-r«« 
ffi. Sfc. II^Ml 1 9©ffi*©T=*-JUH«« 

4 3c»iRjTs«ffii©m*aafaw*»a*. 0 1 2 

[0 0 6 4] X^-yi? 1 BIC*5^T. m€ffi3iCtt. ^ 
30 2ISS««4 4©^ffltSft:^a8g*n5«C. ->-JW 

1 is*h?u ■B.wzmm-z&n.mwmxz-tnv 

-^4«©M4 1 b^SVMCft«$-tt-&r3T. -^tt 

^nmt3^t>-&nxm^m3(Dmmmm^ni, (0 

1 3, 01 4£#S0 . 

[0 0 6 5] X^-^lBli #«fl&3©^lft:©MS 
^IC. #m3t?^Lfcil«tfi©&X^->^ 1 

ftDiH-r&»©*«tEi 2, i2t. mute 3. mmte 

3<h. S«a*Bi&«l 3©P^fiJffilCESSn-5JJ0JE« 
40 14, 1 5 fcSJ&MRJBU flOJE«l 4, 15C-t©W 
^*iffi*3&»6*»©»#tt#* h 9 5 lc«fc ommoMEE 

;/7£#as£ o \z Lrm&znx^z. mmte© 
aa#©w«atttB-ra*«» 3 ^ix^tni/-? 

4©sgffl4 1 b(i. *@ffil 2©fl!lffit»«JSn*J:5 

ici^snrus (01 5&#$o . -toie, -^n^n 
aatssti. ->-;i/#: 1 1 ic^$nT^saa?ti 1 

1, 112, 1 1 3JC«fcoTS^Icaa^n, 
lBibT©«»»X, »»ffl86fr©a86 
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1, HI (01 5<PT«. =MiTSt. ) 

□ ffil©ffi®«i^#9 8 (HI 5+T©0*«#IISL- 
fc. ) fre>7.9y9 1 BtcSSAfS. X*y*lBC« 
AU£?MJIffl8*#9 9tt. •fe/ll'-iSM©-^©^* 
-Jl/ FfgS* 4 2 K»» l,T«tt&ttfcJtaj*4 4 3 t. 

tx^'yi'iBrtsiiti!. -€"5 lt. -en^n©^ 
-jwi i tm-DvmK 1 1 3tc«^.6tifc«i^pir* 
^x^K^n. -€-n^n©#m?63*^o-feAu-^4 
tc^stiT^5^si4 1 1 ©fls^©fflwffl5©. 
ffliHSffl©i4 1 1 b^siiSftLr. ^-*n?n©m 

9 9ti, -t^U-^4©ffi^©vn^-;i/H««4 3lC 
»«L-T»lt6rifcJlii? ! t4 4 3t. C©M®?t4 4 3 

jjpjesi 5t«5»snfc»»fflatfr©an«©s«»R 

#9 8^?.X^-y^ l B©^«lC#ttJSn«. APffiJfc 

j:t;aip*©e«»«»9 8©RM»tt, «uen, 

•fe^U-^4©-*©T=.*-;PHffi«4 2JcBS5bT 
&t*6n&Kfflrt4 4 3©Bfti. W1/-^4(0M 
©"7n*-^H«l«4 3lC»*l/"C«ltSn&Jia^4 
4 3©<lSctf^-T*S. SEcT. fe4VBSKtt9 9tt. 
mm^4 4 3©flft££SMnft&tt?tt*liiKBfi:J:o 

t. 7.9 vtf i Brtsasit-rscitc^s. 8m#x, 

[0 0 6 6] H3-H1 5C^-r^JS0U3{C«t5@#:K 
#^«l«S!iR»tt» (7.9 y 9) 1 B\*mft<D®fct 
bfcdtfCctO. Sf. 79y9 1B\t. ttl^tlOK 
jS*X*«fctX?&«lffl85#:9 9 CULT. 

tt»©asM&a»ii*snT^.&. ^©^ttc±o. 
^n©¥m3icMLT. c: ©*»©««»*» sas» 

Xfci W9)flS» 9 9 SflM&r 5 £ £*» nJI£T ft 0 , 

[0 0 6 7] St. -fenu-^4tt. ^©^xassffl© 

«4 11 a t^fflfiit^agitffl©P4 llbtS. ff« 
S©»-^}»4 1 l©*SS:»rS5fl!l®tC^L/fc©T, 
^ffl§S#afiitffl©i»4 1 1 a©«t, ^xa^ffl© 
81 4 1 1 b©JHt£©m©JJ2rt&li. **R©J*S^«fe 

ttaa^^-ra&o. for, £t©$4 iuti4i 
lbCfc^T, p»©[8lfiffl©ff;*^8;ttH-T?*a. 
cniriO. *JS«3l;:.fc*-fc/xi'-*4«. ME©* 
#SM 1 , 2fc«t*-fe^U- 9 2 1, 2 1 Ajm^ffUfl • 
a££3^©££fta<<&ffiAT^5. ^-©±IC. £T© 
$4 1 1 a £$4 1 1 blCfc^T. MmaMgtfflamZ 

■tmtm- (mmM2\zM?zmw&}\mTn\f. at 

ii =AT, 2 tl^itTW. ) TfeS©-^. fi££0ij© 



(17) «fffi¥8-1 8 08 8 3 

■tmr-9 6 lfim^mm, mm6 1 2A*<fi*Tn 
&ffi«©et^£fijfflT#5;i 1 i:i;:fc£ <> ntuct 

0. ±T©*fxa«Effl©**«i6»*ffi«l*--JfeCL/fc* 
fffcfcHTtt. tAV-^4©J?$*|Rl©Tfj£ (04* 
iCTieibT^bfc. ) tt. *JS«aj2(C«t-5ir/1W-^ 
2 1 A©J*a*foTraT»,fcOfc*<r*£fc*^*i 

1 A©«£J: 0 fc-HStSrS C iA^Jffiii^S. 
[0 0 6 8] Sfc. ±T©?S4 1 1 a £814 1 1 blC*5 

T. »4 1 1 at|4 1 1 bt©|S1©#&ffi«lSfc0© 

#9 9©^aJtg&|6]±3-tt-2.C:i:*iT#. *0. IHI60IJ 

1, 2©»^«tD'b, *»«»-fe;l'Sffi8t£Gl»cHBJ3 

[0 0 6 9] ±.KU-9 4\t. TsryVTM, 5 1 

^>-&^©^«iSIIB*i*«tc < fcoT«SC^$ns 
tt»*«**&K©lWW*m>T*jS-r*;:ifc:.ko 
20 T. ■fe^l'-^4©a4 9 6*<«B5ICH:, i&r^»* 
M^ftr -5 Jitters. ;©cti:i-3T, ftU8©3i 

T?fi£*»fe UTV>fcjK»««i-fe;P©«ftfl:*E***»<S 
Tr**©ra«*w*r*;ii**?ji&fcfc*. «i 

T. ■feytU-^4*^«SJ{b-p#S^tC«tr3T. ft* 

«©«*wctta«:a*#fcfflv>&-fe/ti/-^*t»t?iai 
t>. t©ffa-+tts**<r*cta<«ffr-5!it^ 

30 [0 0 7 0] *fc. Wl/-^4B, &K®4 1 1 <0« 
B4 1a, 4 1blc. ZO&mzft&tttWl&m'S:® 
£Ltz'&. ^, ^©ft^S©^4 9 JgfSStXTViS C 
t(C±^T. fPffl©JBl?gBWUfct*0. -©SB»©© 

r^Ct^Wtgt*:*. ^©CtlCioT. 
^aK«t-3T$m»'^*nsttR$«^..55feS©»ffi 

[0 0 7 1] Sfc, -ir/tu-^414. 
40 4 2, 4 3tr^jf#:4 2 1 StlA.-5«t 5 C L/T^S© 

t. *K»»ffi-fe;i/5*^PEK5 i©simatt. ^© 

P»e>«^#:4 2 llC«toT^$n«. cniCio 
T, f^ffl©«-rlftHjL.fci:*0. HE**XMIC«E«» 

^i;fcs#*ae«n©«^©. pe®5 i ©««i©% 

[0 0 7 2] Sfc. tAl/-?4ll vrjfr-JUFfWit 
4 2, 4 3 IC«^4 2 2 &«t^^<J:-5(CbT^S© 
T. S^lwl»»UTEB*n«)-fe^U-^4tt. iS^SI 
4 1 1©^BS4 lb«i:. &tt&4 2 2©55WSSffi© 

50 gBficTfc, snic«£sn*©-e. sv»K»^sfta» 
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[0 0 7 3] */^-*4#itAS«#IM 2 

1. 4 2 2H *©JBlWBOflM»*©J(lC»j«snT 

^3 1 1, 3 2 2, 1 1 3 t#ft?Z>&mz&%&ftfc 
4 2 1, 4 2 2fcr>V>T»l &ft#4 2 1, 4 2 2(D* 

[0 0 7 4] §^4 2 2chM#^lI^3 1 1 

T^*-;i/K**4 2ic«Alxfc«»*xtt, *1\ « 

&#4 2 lt£»^T£. JiniCiD, SAlfclfiSX 

0, Rfi£3l4 1 l?mo£S©#xa*ffl0>»4 1 1 a 

1 1 t«Rp*4 2 1, immUMt* 91Z&VZ 

mxmtfzcDnmft 1 1 3 1«»*4 2 2 k^t^h 

[0 0 7 5] -fe/XU-iMfcfcHTKl «8&4 

2 1, 4 2 214, £JS#X, JMMflttttoaSDfrlRll;:. 

a**a)tt«ftje*T2MR»6ftT^*. -nn 

;PK««4 2 tv-*-*F««4 3fc«a*n«W* 
4 2 1, 4 2 2*mX. Lfrh. 7-*-;i/Hi«4 2 
<0£2^JB®«#f*:4 2 1, 4 2 2t "7Z*-^H« 
«4 3©»lMB©fiyW(c4 2 1, 4 2 2tH 32ft ft 

[0 0 7 6] ZZlZZfz. -fe/tl/-*4H ffi&#4 2 

1. 4 2 2 t*lC, W*»f#*OM^3 1 1. 3 2 

2,11 3©*n*n*«»t3«i*ai*t»rtir*«tt 

| :> S^4 4 4, 4 4 5, 4 4 6ft«*T^*. «» 
*444, 4 4 5, 4 4 611 SM4 2 1, 4 2 2# 

wt&hor&Zo cn*ofiy*#4 2i, 422, & 

cttf, ffij$ft4 4 4, 4 4 5, 4 4 6H ir/tl/-^4 
-*4lC-*»C*riJ-r*21ttioT, X^7^1Bi 



(18) #0B¥8- 1 8 0 8 8 3 

j£rt*f#eft£ LjfcLfctfS, -fe/t U — 5^ 4 

[0 0 7 7] *MW3lc*^T, KflsJWtfxsa 

*, HAtf, K®7^5 1 liJt&LT, lfl©»aft*« 

^*n-5tt*tt4i»©rt<tt2 0 [%) «*6T* 
11^5 1 lSfitUfcUT, Ka7^5 1 2 
a? [0 0 7 8] *Jfi«4 ;H1 611 3-11 
^LfcfiJffiKffiHT?**. B16JC*^T, S3 -01 

mmnmmm^zm&mmmm. 02 8-0 

3 2 izfxL tzftmnz* * mfcMtt^mmmmmnmm 

01 6*fCfl 03-010, 02 8-03 2T 
30 [0 0 7 9] 01 6IC43^T, 3AH 03-0101: 

^Ltzz\<Dmn\z&z> mmm 3 \zti l t, tnv-94 
\zmtLT±Kv-9 4 A&m^ztmz. xi—v-i 

7, B£t>18, »ftv-h 1 9£ffi^£cfc5t;:L£ 
#*J[jiBfim» (*«») t/^-^4AH -tr 

/tl/-^4tC, ■fe/XU-^4 0^HSH^JHl«*L&« 

»«4 9 38*-#ftsnr»rii*nT^*. MS4 9 
^x^asg$nsfiiMffl3^*o, z.<D±mm<Msmo> 

40 KS^jiTne H «}#^4 2 1CD^O^$^ST.3b 

s^ft-rsasttii -fe^u-^4A<z)»affl8i*^a« 

$n^>ffiiJMffliJlcmo ? iiofc(H]gB4 9 1 £fcLT^£. d 
OC3SK4 9 HI iznv-Z 4 0»JB*H^8K«ftft 
tAl/-^4 ACDKI3B4 9 1 Slif^W 

4 9 2*««J**nT^*. 

[0080] x^-im 7ti am^ewMT^o, m 

50 «»3A39«iB^ai»©-fe/XU-^4A©, 9 1 
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mmttM'?$>Q. A^^fl^4 9 2\Z 

9 1 *«Mt**ttIHI«»4 9 1 J: 0 

- hi 9 co-try^i^— ^ 4 Art<#r^n^n<&Raft4 9 
[0 0 8 1] #mm3At4, J*«ft3©*£i*»-ett 

tC*5liTtt, l»<7)"fe;iU-^4A<^IHIgS4 9 1 OlffliC 
X^-*17^ l»Ot/1l/-i'4A©¥Stt 

«»©KcttttjR'>-h i 9^, ^n^n^s^n^o 

*oLT, ir/1U-^4A^0SiiA4 9 2 JC«»(Z> 
[0 0 8 2] H 1 6 fc7S?-*J60J 4 Kck**** 3 Ate 

ft3 A£^TX*y*£ffi*£TSIBlCtt, #3J/8«t 
ltf*5. ) tt, HS4 9 ll:«J;oTtAI/-^4A0 

fc#usrau mmommmziz&^Tm^rcitzztm-- 

[0 0 8 3] fccfc, 9*1 7, BJ£fcf>l 8£mM 

^4APflf*:^#TS«fc'5lcbfcCi:tt, l»©-fc/tU- 

m\\2nzz.t\ztzz><DT\ *g)»aft-fe;i/5£tno-fe/t 

U lfl©«»«»t:;i/5TK4-*n5«JEtt, mi^L 
fct^D, 1 CV] i«KTtft^fT*50t, -fe/t 

<htf\ -fe/^-^4A(!:»"r*aHt*MC, «^*fi^ 



(19) &PFF8-1 8 0 8 8 3 

36 

tt, «»854 9©±ffl«©«ffi©KS-*J*Tiic tt. # 

}$«:4 2 KD^OiS^^STiaB tPEigss l<7>J93^ 
&<A##<h(£ftcDffiici£££^ 

[0 0 8 4] *ffl^J5 ;H1 7 tt, M«fl 1 , 3-11 

\ztt&?%zomw<Dmts:zmmm\z&2>mfoMft?m 
mmmmMmm<Dffi&<n^i&£m&m®mmtmzm& 
mz7RLrcmmmmmr^^> 0 Bi7\z^x. 03- 
mi 5 \z^vtz z. <Dftw<D-$mm\z&z> ha-ashf* 
io mnmmnmm, &&zf, ^28^3 2\z^Ltc&& 
m \z «fc ^m^M^mmmmmmmm t m-mwz \m 

tt, H3-H15, H2 8-H3 2T#bfc«F^OVi 
[0 0 8 5] B17l:*^T, lDIt B11-H15 
jgfc£l 3rcS^TSS«j&fil 3 0^ffl^^t*(C, v 

{7,9 v 9) xhz>. mmmfei 3 on smis 

i«ffl©ii^i:tjtt, »afflss#asgffloasgKi 
3 1 *mxz>z t^ffisit^^c ^a^s^astfflo 

ii^tgSi 3 lit mmfoi 2ffl{cMa*rs%J6^i 3 1 
at, ttSUBttKl 3 OOfflffitcBBPb, *fi^l3 1 

a taa-raaan nib t-ciash, *«« 1 2 

[0 0 8 6] RJK^X • »aJffl«ft 

j0 js#x -ftfflffiSiEfroastKftiiftrsit^asB 

T&S* 1 6 f4, *tttt*ffl^T»«ttfc»P 

Stl, *©^»tt^U-^4 0>^»t&K[B|--{CR^ 

anrvis. '>-Mi6H -fe^u-^4fc»**n 

TWII^4 4 1, 4 4 2, 4 4 3©Jia^»©^a: 

<tfe--*«)jiaA»t»^-r*asfifc:, «**-tfxa* 
fflcD«a? , v:> »ftjw*xa«ffl©jia^> 

[0 0 8 7] 01 7K*r**EW5JC«t*X^3-^ ID 

ttHaai«>*dctu&oT, ftutBLrc^j®0ij3(Ccfc^x^ 
4, 1 5{rf4a«u*v^t^ttsbT^^. zn\z& 

0JDJEE^14, 15, «rlC. Sfc # iaffi±#bT^fe^» 

&mm&9 9-^aaESft^npjESi 4*«, ^^^9 

Stt 3 TffiTT^) t ^ O W«fc!»fflT * § «t 3 IC LT^ 
50 [0 0 8 8] mmWG ;3feKM6»« 3-1 
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(20) 

37 

B#***RS!«»*»-e*-5. sr. z<Da#m&? 

-H2 3ft«^TKWr*. ilu^ B18I1 M&9! 
1 , 3-11 ic^r * £<0fS9J©;£ 6 ICS* 5*1609 

»©B«6«SCWJC3Sbfc, ttBbfcB8fc:fetf*A- 
AttffliH««fflcDWffiBTfc*. B19H 0181;: 

0 • 02OH 018 t*bfc*fl[*R»«ft*^rsir 10 
/Xl/-^©»«Bt?*0, 02 1lt B18fc*bfc* 
tt)W«»39«^««»»Xffl©^-;i*©lfflBT* 
D> Bl 8K«bfc#tt*»«lk*««rft» 

ft#J^Xffl<DS/-;W*©»«HT*S. 02 3tl Bl 
8 JC^Ufc*&^)(6f«?&cOMfBUfcB 8 fcfctt* C-C 
WfBtH*«Bf<OWrffllBT*S, 
[0089] 018-023 d&^T* B 3 -0 1 0 \Z 

R*»j&i«A*¥^»«fc 02 8-03 0 

I^BJ^^BSr^o 01 8-02 3(C:fc^T, 3EI1 B 
3 -HI 0K*Lfc**«13fc«k*X^yir*«««J|i 

*»3k:#lt, jB»*»-fe;p5, -t/ti/-^4, mm 

flXRHDis-Jl/ftZ 1, M^Xffl0y-iW3 2£ 
SAT, j»»*»ir;P5E, t/tl/^4E, SKfttfx 
ffl0y-i^3 1 E, KfldH»Xffl©^-;U*3 2Ei 

[0 0 9 0] «»*»"fc;P5Ett, ^««3JC<tS«» 
«»^5**«*-5->--htt©BfrK5J^«*K« (P 3> 
EB) 5 1i:#AT, ->-MKfl!>PE|«5 
<k3lCbT^S. PE15 1EH PE«5 1l:Sl 

t, ft^ffl^a^ffl^mafts 1 3©»j*sn*tt« 

dWiotv^o fftto-B- PEH5iEl:»«sns 
®ffi^5 1 3H •feAU-^4E)^IIAS-tn-€ r nOT 
-*-*HW4 2, 4 3 012 ($»#X:fccfctfiHt 

S. ) tti fat Z>&W\ZftZ>o fcfc, Sffi^5 1 3H 
Bl QWZTjkLtc&olZ* PEI85 1E^SW^ 
4"iM»fc»LTBB***ffi«fc»j«StlTViS. 40 

[0 0 9 1] ir/^l/-^4Efl **fi«3fc:«fc*-fc/ , ?l/' 
-*4i;:*fbT, #^f«#a^ffl0:»aft4 4 3. ft 
^4 4 60M$WWS^oW^«L ft 
»#4 2 2SiATli&^«aLt^« (02 3 £ 
#BB) . r&:b?>, 1IS4 4 3H PE»5 1EK# 

^$n^>sa^5 1 3t»iRirsffia^»*anT*5 

0, ft«f#4 4 6H ^U-*4EK<fc*Saft4 4 
3<hT-*-JUKS*4 2, 4 3<Dmm£<DfI\<D* #3 

«3«C«t-5-fe/tU-^4*«fflAT^fcftl$*4 2 2^ 50 



#SB¥8- 1 8 0 8 8 3 

4 E<Di&&\Z\tffi7LT^UWV. -fe/tl/- 
^4E©7Z*-JH«««4 2, 4 3ICil #X*tjI8t 
Sn5ffl<Dfflffil£0*ft&#4 2 l^^^nTV^d 

[0 0 9 2] y-M3 1E, 3 2Elt *«09 3l;:<fc 
5'>Hl*3 1, 3 2lC;ftbT, ^ffl«t^M^fflOM 
M3 1 3, 3 2 3(0M$n^fig^oT^0, 
v-;M£3 IE, 3 2 ECD»&fcH K3^3 13,3 
2 311 *tC,.PER5 1 EtC«J«*nS«HA5 1 3 

£#fiT£&wc»j«anT^s. ^fc, -tn-en^K 
a^3 1 3, 3 2 3«c«fAsnT^*«^j»itt, 
n<ajraft**3 19, 3290, v - mm 4 
2, 4 3©BHt»iRi-r-&«tttonK:»jSEatiT^ 

[0 0 9 3] ¥i«3E(t jS8»«»-fe^5E, -fe/tl/ 
-^4E, W»«X«©^-A#3 1E, *ct)tf, SMt 
#J#Xffi0v--JHfc3 2 Ej&*ffiB<0«J*£«ATV>*0> 
T, ^co£&^£T#£> #x ■ ffiajfl«#<D»SH»<&« 

«m«»*4 2 1, 4 4 4-4 4 6 0>fl«ll 
ft3<0*^tH*-e»S. H2 4lt H««l. 3-1 

M0T&9, 02 511 02 4*(C^b£&3ffl^ftffl 
0y-iW0«^T*^ o 02 6H 024t^b£ 

«»ra©SI«&SlMrSfllffi»fffiBT*D, 02 711 

B2 4\z^vrzmwM^mmmmmmmm(Dm2 oc 

*5tt£E-E#rffiBT&£o 0 2 4-0 2 7{C43^T, 

0 3-01 0(C^bfc*ttW3lC<i:S*fi[jB»«ft3, 
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[Claim 1] It is what generates a direct current power in response to supply of fuel gas and oxidizer gas. A sheet-like 
solid-state polyelectrolyte layer, The fuel cell cell with the propellant electrode layer of the shape of a sheet joined to 
each of both the principal planes of this solid-state polyelectrolyte layer, and a sheet-like oxidizer electrode layer, 
The separator for fuel gas with which the slot for [ two or more ] concave gas conduction which is made to counter 
each of the both-sides side of a fuel cell cell, is arranged, and is mutually [ for supplying fuel gas or oxidizer gas ] 
parallel to a fuel cell cell is formed, and the separator for oxidizer gas, Each of the separator for fuel gas which is 
equipped with two or more unit fuel cells which ****, and a unit fuel cell has, and the separator for oxidizer gas 
While the slot for gas conduction which carries out conduction of each gas to the side which counters a fuel cell cell 
is formed It is that in which the cooling section which carries out conduction of the fluid for cooling from which the 
heat which occurred in the fuel cell cell is removed to the opposite side to the side which counters a fuel cell cell is 
formed, unit fuel cells, such as this A unit fuel cell makes the cooling section side of the separator counter the 
cooling section side of the separator which the unit fuel cell which adjoins mutually has, and the layered product of 
the unit fuel cell by which the laminating was carried out to the adjoining unit fuel cell is made. The collecting 
electrode plate made from electric conduction material contacted by the lateral surface of a separator of the layered 
product of this unit fuel cell located at least in the end of ends, The electric-insulation plate made from electric- 
insulation material contacted by the lateral surface of a collecting electrode plate of collecting electrode plates, such 
as this, located in the section at least in the ends end of the layered product of a unit fuel cell, In a solid-state 
polyelectrolyte type fuel cell equipped with the pressure plate which gives the welding pressure which is contacted 
by the lateral surface of an electric-insulation plate of electric-insulation plates, such as this, located in the section at 
least in the ends end of the layered product of a unit fuel cell, and pressurizes the layered product of a unit fuel cell, 
a collecting electrode plate, and an electric-insulation plate in the orientation of a laminating, such as this While one 
[ at least ] separator forms the cooling section to which conduction of the fluid for cooling is carried out as a slot for 
concave cooling fluid conduction which is parallel to the slot for gas conduction The solid-state polyelectrolyte type 
fuel cell characterized by making the slot for these cooling fluid conduction enter into the site in which the convex 
septum currently formed between the slots for gas conduction where the slot for [ two or more ] concave gas 
conduction which is mutually parallel adjoins mutually is formed, and coming to be installed. 
[Claim 2] It is the solid-state polyelectrolyte type fuel cell characterized by making it enter into all the sites of the 
convex septum currently formed between the slots for gas conduction where one [ at least ] separator adjoins the slot 
for cooling fluid conduction in a solid-state polyelectrolyte type fuel cell according to claim 1, and coming to be 
installed. 

[Claim 3] It is the solid-state polyelectrolyte type fuel cell characterized by one [ at least ] separator making the 
same dimension mostly the thickness dimension between the side attachment wall of the slot for cooling fluid 
conduction, and the side attachment wall of the slot for gas conduction in the slot for all cooling fluid conduction, 
and the slot for gas conduction in a solid-state polyelectrolyte type fuel cell according to claim 2. 
[Claim 4] It is the solid-state polyelectrolyte type fuel cell characterized by coming to manufacture the passive state 
layer with which the separator for oxidizer gas at least is formed in a front face in a solid-state polyelectrolyte type 
fuel cell given in either to claims 1-3 using a metallic material equipped with the property easily generated by the 
atmospheric air. 

[Claim 5] A metallic material equipped with the property in which the passive state layer used for a separator is 
easily generated by the atmospheric air in a solid-state polyelectrolyte type fuel cell according to claim 4 is a solid- 
state polyelectrolyte type fuel cell characterized by being stainless steel or a titanium alloy. 
[Claim 6] The separator which it comes to manufacture using the metallic material equipped with the property in 
which a passive state layer is easily generated by the atmospheric air, in a solid-state polyelectrolyte type fuel cell 
according to claim 4 or 5 As opposed to the site which contacts either the aforementioned separator which the 



electrode layer which counters at least with the aforementioned separator which a fuel cell cell has, and the 
adjoining unit fuel cell have, the separator which counters each other and a collecting electrode plate for each other 
The solid-state polyelectrolyte type fuel cell characterized by coming to form a noble-metals layer after removing 
the passive state layer which exists in this site. 

[Claim 7] It is a solid-state polyelectrolyte type fuel cell given in either to claims 3 and 4, the claims 3-5, and the 
claims 3-6. it was formed in the wave by the relation in which it is the site which counters with the propellant 
electrode layer and oxidizer electrode layer in which nothing and a fuel cell cell have a rectangle-like appearance 
mostly by the product made from metal material sheet metal, and the slot for gas conduction and the slot for cooling 
fluid conduction serve as the front reverse mutually - with a rectangle-like center-section field mostly The manifold 
field which is one side to which the edge side was adjoined and while each gas and the fluid for cooling of a center- 
section field flow or flow out made the shape of a rectangle mostly by plate-like, The manifold field of another side 
which adjoined the other-end section side into which each gas and the fluid for cooling of a center-section field flow 
or flow, and made the shape of a rectangle mostly by plate-like, One [ a center-section field and ] manifold field And 
the flat surface which it was formed in the periphery of the manifold field of another side, and the through hole 
which carries out conduction of fuel gas, oxidizer gas, and the fluid for cooling to each site which reaches on the 
other hand and adjoins the manifold field of another side was formed, moreover reached on the other hand, and 
followed the manifold field of another side The separator for fuel gas with the plate-like circumference section field 
to make, and the separator for oxidizer gas, It is the product made from elastic material which made the shape of 
sheet metal by the almost same appearance as the separator for fuel gas. The through-hole field formed in the site 
which is arranged at the fuel cell cell side of the separator for fuel gas, and counters one [ a center-section field and ] 
manifold field of a separator, and the manifold field of another side, The through hole which is made to counter the 
through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are the 
circumference fraction of a through-hole field and are formed in the separator is carried out, and was formed, The 
notch slot which opens for free passage between the sites which counter one [ the through hole for the fuel gas by 
the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal field for fuel 
gas which has a circumference section field with the notch slot which opens for free passage between the sites which 
counter the manifold field of the through hole for the fuel gas by the side of the manifold field of another side, and 
another side of a through-hole field, and was formed, It is the product made from elastic material which made the 
shape of sheet metal by the almost same appearance as the separator for oxidizer gas. The through-hole field formed 
in the site which is arranged at the fuel cell cell side of the separator for oxidizer gas, and counters one [ a center- 
section field and ] manifold field of a separator, and the manifold field of another side, The through hole which is 
made to counter the through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling 
which are the circumference fraction of a through-hole field and are formed in the separator is carried out, and was 
formed, The notch slot which opens for free passage between the sites which counter one [ the through hole for the 
oxidizer gas by the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal 
field for oxidizer gas which has a circumference section field with the notch slot which opens for free passage 
between the sites which counter the manifold field of the through hole for the oxidizer gas by the side of the 
manifold field of another side, and another side of a through-hole field, and was formed, It is inserted between the 
unit fuel cells which adjoin the plurality of a unit fuel cell which made the ************ rectangle-like appearance 
for each other. The through-hole field formed in the site which is the product made from elastic material which 
made the shape of sheet metal by the almost same appearance as a separator, and counters one [ a center-section 
field and ] manifold field of a separator, and the manifold field of another side, The through hole which is made to 
counter the through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are 
the circumference fraction of a through-hole field and are formed in the separator is carried out, and was formed, 
The notch slot which opens for free passage between the sites which counter one [ the through hole for the fluids for 
cooling by the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal 
field for the fluids for cooling which has a circumference section field with the notch slot which opens for free 
passage between the sites which counter the manifold field of the through hole for the fluids for cooling by the side 
of the manifold field of another side, and another side of a through-hole field, and was formed, On the near side face 
in which a separator reaches on the other hand and conduction of the gas of the manifold field of another side is 
carried out in a ************ polyelectrolyte type fuel cell The highest vegetation height dimension of the side to 
which conduction of the gas of the fraction which is making the wave of the slot for cooling fluid conduction formed 
in the wave of a separator and the slot for gas conduction is carried out, It has a thickness dimension equivalent to 
the sum with the thickness dimension of the propellant electrode layer which a fuel cell cell has, or an oxidizer 
electrode layer. The solid-state polyelectrolyte type fuel cell characterized by the thing of the orientation which 
becomes right-angled to the orientation where the gas of a manifold field carries out conduction of the supporter 



which has two or more passage which carries out conduction of the gas which it has mostly covering full. 
[Claim 8] It is a solid-state polyelectrolyte type fuel cell given in either to claims 3 and 4, the claims 3-5, and the 
claims 3-6. it was formed in the wave by the relation in which it is the site which counters with the propellant 
electrode layer and oxidizer electrode layer in which nothing and a fuel cell cell have a rectangle- 1 ike appearance 
mostly by the product made from metal material sheet metal, and the slot for gas conduction and the slot for cooling 
fluid conduction serve as the front reverse mutually - with a rectangle-like center-section field mostly The manifold 
field which is one side to which the edge side was adjoined and while each gas and the fluid for cooling of a center- 
section field flow or flow out made the shape of a rectangle mostly by plate-like, The manifold field of another side 
which adjoined the other-end section side into which each gas and the fluid for cooling of a center-section field flow 
or flow, and made the shape of a rectangle mostly by plate-like, One [ a center-section field and ] manifold field And 
the flat surface which it was formed in the periphery of the manifold field of another side, and the through hole 
which carries out conduction of fuel gas, oxidizer gas, and the fluid for cooling to each site which reaches on the 
other hand and adjoins the manifold field of another side was formed, moreover reached on the other hand, and 
followed the manifold field of another side The separator for fuel gas with the plate-like circumference section field 
to make, and the separator for oxidizer gas, It is the product made from elastic material which made the shape of 
sheet metal by the almost same appearance as the separator for fuel gas. The through-hole field formed in the site 
which is arranged at the fuel cell cell side of the separator for fuel gas, and counters one [ a center-section field and ] 
manifold field of a separator, and the manifold field of another side, The through hole which is made to counter the 
through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are the 
circumference fraction of a through-hole field and are formed in the separator is carried out, and was formed, The 
notch slot which opens for free passage between the sites which counter one [ the through hole for the fuel gas by 
the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal field for fuel 
gas which has a circumference section field with the notch slot which opens for free passage between the sites which 
counter the manifold field of the through hole for the fuel gas by the side of the manifold field of another side, and 
another side of a through-hole field, and was formed, It is the product made from elastic material which made the 
shape of sheet metal by the almost same appearance as the separator for oxidizer gas. The through-hole field formed 
in the site which is arranged at the fuel cell cell side of the separator for oxidizer gas, and counters one [ a center- 
section field and ] manifold field of a separator, and the manifold field of another side, The through hole which is 
made to counter the through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling 
which are the circumference fraction of a through-hole field and are formed in the separator is carried out, and was 
formed, The notch slot which opens for free passage between the sites which counter one [ the through hole for the 
oxidizer gas by the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal 
field for oxidizer gas which has a circumference section field with the notch slot which opens for free passage 
between the sites which counter the manifold field of the through hole for the oxidizer gas by the side of the 
manifold field of another side, and another side of a through-hole field, and was formed, It is inserted between the 
unit fuel cells which adjoin the plurality of a unit fuel cell which made the ************ rectangle- like appearance 
for each other. The through-hole field formed in the site which is the product made from elastic material which 
made the shape of sheet metal by the almost same appearance as a separator, and counters one [ a center-section 
field and ] manifold field of a separator, and the manifold field of another side, The through hole which is made to 
counter the through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are 
the circumference fraction of a through-hole field and are formed in the separator is carried out, and was formed, 
The notch slot which opens for free passage between the sites which counter one [ the through hole for the fluids for 
cooling by the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal 
field for the fluids for cooling which has a circumference section field with the notch slot which opens for free 
passage between the sites which counter the manifold field of the through hole for the fluids for cooling by the side 
of the manifold field of another side, and another side of a through-hole field, and was formed, On the near side face 
in which a separator reaches on the other hand and conduction of the fluid for cooling of the manifold field of 
another side is carried out in a ************ polyelectrolyte type fuel cell It has a thickness dimension with the 
fluid for cooling of the fraction which is making the wave of the slot for cooling fluid conduction formed in the 
wave of a separator, and the slot for gas conduction equivalent to the highest vegetation height dimension of the side 
by which conduction is carried out. The solid-state polyelectrolyte type fuel cell characterized by the thing of the 
orientation which becomes right-angled to the orientation where the fluid for cooling of a manifold field carries out 
conduction of the supporter which has two or more passage which carries out conduction of the fluid for cooling 
which it has mostly covering full. 

[Claim 9] It is the solid-state polyelectrolyte type fuel cell characterized by coming to form a supporter in the 
manifold field of a separator at a separator and one in a solid-state polyelectrolyte type fuel cell according to claim 7 



or 8. 

[Claim 10] The site in which this notch slot is formed about the notch slot which comes to be open for free passage 
of between the sites which counter the manifold field of a through hole and a through-hole field in which, as for a 
supporter, each seal field has the passage in a solid-state polyelectrolyte type fuel cell given in either to claims 7-9 is 
a solid-state polyelectrolyte type fuel cell characterized by coming to be formed in the position not agreeing. 
[Claim 1 1] It is a solid-state polyelectrolyte type fuel cell given in either to claims 7-10. The site in which the notch 
slot which comes to be open for free passage of between the sites which counter the manifold field of a through hole 
and a through-hole field which each seal field has was formed is equipped. The near side face in which conduction 
of the gas of the circumference section field in which the through hole of a separator is formed is carried out, 
Between the side faces of a separator in which between the principal planes of the solid-state polyelectrolyte layer 
which a fuel cell cell has, and the side to which conduction of the fluid for cooling of the circumference section field 
in which the through hole of a separator is formed is carried out adjoin mutually, The supporter with which a notch 
slot is equipped in a solid-state polyelectrolyte type fuel cell equipped with the supporter which ****** s is a solid- 
state polyelectrolyte type fuel cell characterized by coming to be formed in the circumference section field of a 
separator at a separator and one. 
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[DetafledrDescnption ofthe Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the solid-state polyelectrolyte type fuel cell 

improved so that it might be miniaturized. 

[0002] 

[Description of the Prior Art] As compared with other energy engines, a fuel cell is a kind of power plant which 
generates a direct current power using hydrogen and oxygen, its conversion efficiency to electrical energy is high, 
and since there are few discharges of air pollution substances, such as carbon dioxide gas and nitrogen oxide, 
moreover, it is expected as the so-called source of a clean energy, as already known well. As this fuel cell, various 
kinds of fuel cells, such as a solid-state polyelectrolyte type, a ****** type, a melting carbonate type, and a solid- 
acid ghost type, are known according to the modality of electrolyte used. 

[0003] In recent years, since a fuel cell has the big characteristic features, like that the degree of air pollution by 
exhaust gas is low, and the occurrence sound at the time of operation is small as compared with an internal 
combustion engine, it has come to consider using as mounted power for the motors for a drive which uses a fuel cell 
for a drive of vehicles, such as an automobile. In case a fuel cell is used as mounted power, it restricts, and it is 
desirable that it is small with a possible power system, and a solid-state polyelectrolyte type fuel cell has come to 
observe also among various kinds of fuel cells from such a viewpoint. 

[0004] A solid-state polyelectrolyte type fuel cell is a fuel cell using low resistivity being shown and functioning as 
a proton conductivity electrolyte, when the water of the macromolecule resin layer which has a proton (hydrogen 
ion) exchange group in a molecule is carried out to a saturation. Although the fluorine system ion-exchange-resin 
layer which considers a perfluoro sulfonic-ac id-type-res in layer (for example, the U.S. Du Pont make, a tradename 
Nafion layer) as representation as a macromolecule resin layer (it is sometimes only henceforth called [ a solid-state 
polyelectrolyte layer or ] PE layer for short) which has a proton exchange group in this molecule is prominent at 
present, the hydrocarbon system ion-exchange-resin layer, the bipolar membrane, etc. are used. Solid-state 
polyelectrolyte layers (PE layer), such as this, are layers on which ordinary temperature shows the resistivity below 
20 [omega and cm], and all function as a proton conductivity electrolyte by carrying out water to a saturation. 
[0005] First, drawing 28 - view 30 uses and explains the unit fuel cell with which the solid-state polyelectrolyte type 
fuel cell of the conventional example is equipped. Drawing 28 is a side face cross section of the important section 
typically shown where the unit fuel cell with which the solid-state polyelectrolyte type fuel cell of the conventional 
example is equipped is developed here, drawing 29 is a perspective diagram typically shown where the unit fuel cell 
shown in drawing 28 is developed, and drawing 30 is drawing as which the separator which a unit fuel cell has was 
regarded from P arrow in drawing 28 . 

[0006] In drawing 28 - view 30 , 6 is the unit fuel cell (it may be henceforth called a cell for short) which consisted 
of a fuel cell cell 7 and the separators 6 1 and 62 which are made to counter each of both the principal plane, and 
have been arranged. The fuel cell cell 7 consists of sheet-like solid-state polyelectrolyte layer 7C, sheet-like 
propellant electrode layer (it is also anode pole.) 7A, and oxidizer electrode layer (it is also cathode pole.) 7B, and 



generates a direct current power. The aforementioned PE layer is used for solid-state polyelectrolyte layer 7C. This 
PE layer 7C will have a thickness dimension about 0. 1 [mm], and the dimension of the orientation larger than the 
dimension of the orientation of a field of electrode layers 7A and 7B of a field, and the exposed surface of PE layer 
7C will exist [ therefore ] in the circumference section of electrode layers 7A and 7B between the edges of PE layer 
7C. 

[0007] Propellant electrode layer 7A is an electrode layer which a laminating is been [ an electrode layer / it ] close 
and carried out to one principal plane of PE layer 7C, and receives supply of fuel gas (for example, it is gas which 
contained hydrogen or hydrogen in high concentration.)- Moreover, oxidizer electrode layer 7B is an electrode layer 
which a laminating is been [ an electrode layer / it ] close and carried out to the principal plane of another side of PE 
layer 7C, and receives supply of oxidizer gas (for example, it is air.). The lateral surface of propellant electrode layer 
7A is one side face 7a of the fuel cell cell 7, and the lateral surface of oxidizer electrode layer 7B is side face 7b of 
another side of the fuel cell cell 7. As for both propellant electrode layer 7A and oxidizer electrode layer 7B, it is 
general for it to be had and constituted and to stick the catalyst bed and electrode substrate containing a catalyst 
active material to both the principal planes of PE layer 7C with a hotpress by the aforementioned catalyst bed side. 
An electrode substrate is the sheet (as a material of construction, a carbon paper is used, for example.) of the porous 
material which has a function as current collection field while it supports a catalyst bed and it supplies and 
discharges reactant gas (there is what fuel gas and oxidizer gas are named generically and said in this way 
henceforth.). It is considered so that in many cases the platinum catalyst of the shape of minute grain may be that are 
formed from the fluororesin which has ****** and much pores are moreover formed in a layer and a catalyst bed 
can contact in a large area to reactant gas. 

[0008] If reactant gas is supplied to propellant electrode layer 7A and oxidizer electrode layer 7B, the direct current 
power will be generated by the three phase interface of a gaseous phase (fuel gas or oxidizer gas), the liquid phase 
(solid-state polyelectrolyte), and solid phase (catalyst which a propellant electrode layer and an oxidizer electrode 
layer have) being formed in the interface of the catalyst bed with which each electrode layer 7 A and 7B was 
equipped, and PE layer 7C, and making it produce electrochemical reaction. In addition, in many cases, the platinum 
catalyst of the shape of minute grain is that are formed from the fluororesin which has ****** and much pores are 
moreover formed in a layer, and a catalyst bed is constituted so that the three phase interface of a sufficiently large 
area may be formed while it maintains the efficient diffusion to the three phase interface of reactant gas. 
[0009] In this three phase interface, degree electrochemical reaction which carries out an account arises. First, the 
reaction by (1) formula happens in a propellant electrode layer 7A side. 
[0010] 
[Formula I] 

H2 ->2H++2e- (1) 

Moreover, the reaction by (2) formulas happens in an oxidizer electrode layer 7B side. 

[0011] 

[Formula 2] 

(1/2) 02+2H++2e- H2 O .... (2) 

Namely, H+ generated by propellant electrode layer 7A as a result of this reaction Ion (proton) moves toward 
oxidizer electrode layer 7B in the inside of PE layer 7C, and an electron (e-) is moved to oxidizer electrode layer 7B 
through the load which a solid-state polyelectrolyte type fuel cell does not illustrate. The oxygen contained in 
oxidizer gas by oxidizer electrode layer 7B on the other hand, and H+ which has moved from propellant electrode 
layer 7A in the inside of PE layer 7C Ion and the electron moved through the load equipment 9 react, and H2 O 
(steam) is generated. In this way, a solid-state polyelectrolyte type fuel cell obtains hydrogen and oxygen, and 
generates a direct current power, then is generating H2 O (steam) as a by-product. 

[0012] In many cases, the thickness dimension of the fuel cell cell 7 equipped with the aforementioned function is 
less than [ I [mm] order grade or it ], and PE layer 7C will serve also as the duty of the layer for seals for preventing 
the mixture with fuel gas and oxidizer gas in the fuel cell ceil 7. By the way, the through hole 71 currently formed in 
the exposed surface of PE layer 7C is a hole which is made to counter the through holes 615A and 616A prepared in 
the separator 6 1 , and the through holes 625 A and 626A prepared in the separator 62, is formed, and makes a part of 
flowing path of reactant gas. The through hole 72 currently similarly formed in the exposed surface of PE layer 7C 
is a hole which makes a part of flowing path of the fluid for cooling 99 which the through holes 613B and 614B 
prepared in the separator 61 and the through holes 623B and 624B prepared in the separator 62 are made to counter, 
and it is formed, and carries out a postscript 

[0013] Moreover, a separator 61 and the separator 62 bear the duty which removes the ejection from the fuel cell 
cell 7 of the direct current power generated in the fuel cell cell 7, and the heat which occurred in the fuel cell cell 7 
in relation to occurrence of a direct current power from the fuel cell cell 7 while they supply reactant gas to the fuel 



cell cell 7. By a separator 61 making the side face 61a close to side face 7a of the fuel cell ceil 7, a separator 62 
makes the side face 62a close to side face 7b of the fuel cell cell 7, and as its fuel cell cell 7 is pinched, respectively, 
it is arranged. Neither of separators 61 and 62 penetrate gas, and it has good thermal conductivity and good electrical 
conductivity, and is manufactured using the material (for example, the material of a carbon system is used.) which 
moreover does not have making generation water soil. 

[0014] Separators 61 and 62 are equipped with the slot for gas conduction as a means to supply reactant gas to the 
fuel cell cell 7, respectively. That is, concave slot (slot for gas conduction) 61 1 A which prepares the spacing for 
discharging the fuel gas containing non-consumed hydrogen while conduction of the fuel gas is carried out, and was 
prepared in the side face in which separator 61 touches side face 7a of fuel cell cell 7 61a side, and convex septum 
612A which intervenes among these slot 61 1 A are formed by turns mutually. Concave slot (slot for gas conduction) 
621 A which prepares the spacing for discharging the oxidizer gas containing non-consumed oxygen while 
conduction of the oxidizer gas is carried out, and was prepared in the side face in which separator 62 touches side 
face 7a of fuel cell cell 7 62a side, and convex septum 622A which intervenes among these slot 621 A are formed by 
turns mutually. In addition, the crowning of the convex septa 612A and 622A is formed, respectively, so that it may 
become each side face 61a and 62a of separators 61 and 62, and the same field. 

[0015] Slot 621 A, such as this, becomes parallel mutually, and the both ends of each slot 621 A of a separator 62 are 
opened for free passage by slots 624A and 624A. With side face 62a, one pair of through holes 625A and 625A 
which carry out opening at the side face 62b side used as an opposite side are formed in the edge of these slots 624A 
and 624A. Moreover, as one pair of through holes 626A and 626A which connect side face 62a and side face 62b to 
a separator 62 show all over drawing 30 , one pair of through holes 625A and 625A are formed in the site which 
serves as the physical relationship of sash credit mutually. Slot 621 A, slot 624A, and through-hole 625A constitute 
the gas conduction way for carrying out conduction of the oxidizer gas in a separator 62. 
[0016] Moreover, through holes 61 5 A and 615A and the through holes 616A and 616A are formed also in the 
separator 61. That is, slot 61 1 A, such as this, becomes parallel mutually, and the both ends of each slot 61 1 A of a 
separator 61 are opened for free passage by the slot on the configuration as well as the slots 624A and 624A in the 
case of a separator 62. Opening of the through holes 615A and 615A is carried out to the side face 61b side from 
which side face 61a serves as an opposite side from the edge of this slot (it is a slot on the configuration like 624A.). 
Through holes 61 6A and 616A connect side face 6la and side face 61b, and it is the same physical relationship as 
through-hole 625 A and through-hole 626A in a separator 62, and as shown all over drawing 29 , one pair of through 
holes 615A and 615A are formed in the site which serves as the physical relationship of sash credit mutually. Slot 
61 1 A, the aforementioned slot (it is a slot on the configuration like 624A.), and through-hole 61 5 A constitute the gas 
conduction way for carrying out conduction of the fuel gas in a separator 6 1 . 

[0017] Furthermore, 73 is gas-seal field made from elastic material (for example, it is an O ring.) which undertakes 
the duty which prevents that the reactant gas which carries out conduction of the inside of the above mentioned gas 
conduction way leaks and comes out out of a gas conduction way. The gas-seal field 73 is contained and arranged 
like the slots 61 1 A and 624A of each separator 61 and 62 all over the slot on the configuration, and the slot 619,629 
of the shape of a concave formed in the periphery section of the site in which slots 62 1 A and 624A were formed. In 
addition, although illustrating omitted Each opening to side face 61b of the through holes 61 5A and 616A which a 
separator 61 has, Each opening to side face 62b of the through holes 625A and 626A which surround each opening 
to side face 61a of 616A, and a separator 62 has, The gas-seal field made from elastic material which undertakes the 
duty which prevents that surround each opening to side face 62a of 626A, and reactant gas leaks and comes from 
this site out of a gas conduction way (for example, it is an O ring.) The slot of the shape of a concave for containing 
is formed. 

[0018] Separators 61 and 62 are equipped with the slot which carries out conduction of the fluid for cooling 99 as 
cooling section for removing the heat which occurred in the fuel cell cell 7 from the fuel cell cell 7. That is, two 
concave slot (slot for cooling fluid conduction) 62 1 B which a separator 62 makes carry out conduction of the fluid 
for cooling 99 to the side face 62b is formed. One pair of through holes 623B and 624B which carry out opening to 
side face 62b are formed in the both ends of each slot 621 B. Slot 62 1 B and the through holes 623 B and 624B 
constitute the cooling section to which conduction of the fluid for cooling in a separator 62 is carried out. Moreover, 
two concave slot (slot for cooling fluid conduction) 61 1 B which makes the side face 61b carry out conduction of the 
fluid for cooling 99 to the separator 61 as well as a separator 62 is formed. One pair of through holes 61 3B and 
614B which carry out opening to side face 61b are formed in the both ends of each slot 61 IB. Slot 61 IB and the 
through holes 613B and 614B constitute the cooling section to which conduction of the fluid for cooling in a 
separator 6 1 is carried out. 

[00 1 9] Slots 6 1 1 B and 62 1 B are surrounded to side face 6 1 b of a separator 6 1 , and side face 62b of a separator 62, 
and the concave-like slots 61 8B and 628B are formed in them, respectively. The slot of the shape of a concave, such 



as this, is for containing the seal field made from elastic material for preventing the fluid for cooling 99 leaking and 
coming out (for example, it being an O ring.). In addition, although illustrating omitted Each opening to side face 
61a of the through holes 613B and 614B which a separator 61 has is surrounded. Moreover, the seal field made from 
elastic material which undertakes the duty which prevents that surround each opening to side face 62a of the through 
holes 623B and 624B which a separator 62 has, and the fluid for cooling 99 leaks and comes from this site to a 
cooling outside (for example, it is an O ring.) The slot of the shape of a concave for containing is formed. 
[0020] Since the voltage which one fuel cell cell 7 generates is a low value [ grade / 1[V] / below ], it is general that 
constitute the plurality (it is several 100 pieces in many cases from some dozens of pieces.) of the cell 6 with the 
above mentioned configuration as a layered product of the unit fuel cell which carried out the laminating so that the 
series connection of the generated voltage of the fuel cell cell 7 may be carried out mutually, and raise a voltage, and 
practical use is presented. Drawing 3 1 is a block diagram of an important section having shown typically the solid- 
state polyelectrolyte type fuel cell of the conventional example, (a) is the side elevation, and (b) is the plan. Drawing 
32 is explanatory drawing explaining the flowing path of the fluid for cooling given to the solid-state polyelectrolyte 
type fuel cell shown all over drawing 3 1 . All over drawing 31 and the drawing 32 , only the typical sign was 
described about the sign attached by drawing 28 - view 30 . 

[0021] In drawing 31 and the drawing 32 , 9 is the solid-state polyelectrolyte type fuel cell (it may be henceforth 
called a stack for short) which was constituted by carrying out the laminating of the cell 6 of a plurality (the case 
where the number of a cell 6 was eight pieces was illustrated in drawing 3 1 .) and which made the layered product of 
a cell 6 the subject. The collecting electrode plates 91 and 91 of the product made from electric conduction material, 
such as copper material, for a stack 9 taking out the direct current power generated by the cell 6 to the both ends of 
the layered product of a cell 6 from a stack 9, The electric-insulation plates 92 and 92 made from the electric- 
insulation material for insulating a cell 6 and the collecting electrode plate 91 from the structure electrically, The 
laminating of the metal pressure plates 93 and 94, such as iron material arranged in both the lateral surface of both 
the electric-insulations plate 92, is carried out one by one, and both the lateral-surface side is consisted of by 
pressure plates 93 and 94 as moderate welding pressure is given with two or more clamping bolts 95. In the cell 6 
which adjoins mutually, through-hole 616A by which through-hole 626A formed in through-hole 615A formed in 
the separator 61 and the separator 62 was again formed in the separator 61, and through-hole 625 A formed in the 
separator 62 make the opening grade agree mutually, and it is formed. Moreover, the through hole which is not 
illustrated, respectively is formed in the site which counters with the through holes 615A and 616A with which the 
separator 61 of a collecting electrode plate 91, the electric-insulation plate 92, and the pressure plate 93 is equipped. 
Moreover, the through hole which is not illustrated, respectively is formed also in the site which counters with the 
through holes 625A and 626A with which the separator 62 of a collecting electrode plate 91, the electric-insulation 
plate 92, and the pressure plate 94 is equipped. By this etc., the gas conduction way for fuel gas and the gas 
conduction way for oxidizer gas which all the cells 6 have in each in case the laminating of two or more cells 6 is 
carried out form the gas conduction way which each opened for free passage mutually. 

[0022] Moreover, in the cell 6 which adjoins mutually, through-hole 624B formed in through-hole 623B formed in 
through-hole 61 3B formed in the separator 61 and the separator 62 and through-hole 61 4B formed in the separator 
6 1 , and the separator 62 makes the opening grade agree mutually, and is formed. Moreover, the through hole of the 
same shape as through-hole 613B not to illustrate is formed in the site which counters with through-hole 613B with 
which the separator 61 of a collecting electrode plate 91, the electric-insulation plate 92, and the pressure plate 93 is 
equipped, respectively. Then, the side face used as the lateral surface of the stack 9 of a pressure plate 93 is made to 
counter each through hole, and is equipped with the piping connection field 98 for the fluids for cooling. Moreover, 
a through hole is surrounded to each of opening of a through hole of the side face in which it is equipped with 
opening of the through hole of the both-sides side of the electric-insulation plate 92, and the piping connection field 
98 of a pressure plate 93, and the concave-like slot is formed in it. Each slot is equipped with the seal field made 
from elastic material (for example, it is an O ring.) which undertakes the duty with which the fluid for cooling 99 
prevents leaking and coming from sites, such as this, to a cooling outside and not to illustrate. In addition, each slot 
6 1 8B currently formed in the separator 61 is also equipped with the seal field not to illustrate. 
[0023] Furthermore, the through hole and slot not to illustrate are formed in the site which counters with through- 
hole 623B with which the separator 62 of a collecting electrode plate 91, the electric-insulation plate 92, and the 
pressure plate 94 is equipped as well as the case of a collecting electrode plate 91, the electric-insulation plate 92, 
and the pressure plate 93. Moreover, the side face used as the lateral surface of the stack 9 of a pressure plate 94 is 
made to counter each through hole, and is equipped with the piping connection field 98 for fluid 99 for cooling. 
Each slot is equipped with the seal field which the seal field not to illustrate does not illustrate to each slot 628B 
currently again formed in the separator 62, either. 

[0024] In this way, in case the laminating of two or more cells 6 is carried out, as the flowing path of the fluid for 



cooling 99 which a cell 6 etc. has in each was shown all over drawing 32 , this etc. will be mutually open for free 
passage, and it will be constituted. That is, while was formed in the separator 61 which the cell 6 which adjoins a 
collecting electrode plate 91 through the piping connection field 98 etc. has, and the fluid for cooling 99 flows into 
slot 61 IB first. Then, through [ each cell 6 has ] through holes 613B and 623 B, the inside of slot 61 IB and 62 IB is 
shunted, and it flows, and once flows into the exterior of a stack 9 out of the piping connection field 98 with which 
the pressure plate 94 was equipped through through holes 61 4B and 624B etc. This fluid for cooling 99 that flowed 
out flows under piping 97, and flows into a stack 9 again from the piping connection field 98 a pressure plate 94 is 
equipped [ piping ] and through-hole 624B is connected [ piping / pressure plate ]. This fluid for cooling 99 flows 
into slot 62 1 B of another side which the cell 6 which adjoins a collecting electrode plate 91 has and which was 
formed in the separator 62 first. Then, the inside of slot 61 IB of another side which each cell 6 has through through 
holes 6 1 4B and 624B, and 62 1 B is shunted, and it flows, and is discharged by the exterior of a stack 9 through 
through holes 61 3B and 623B etc. from the piping connection field 98 with which the pressure plate 93 was 
equipped. 

[0025] A clamping bolt 95 is a hexagon-headed bolt with which it is equipped ranging over pressure plates 93 and 
94, and each clamping bolt 95 pressurizes a cell 6 in the orientation of a laminating in collaboration with the 
hexagon nut inserted in with this etc., the disk springs for giving the stable welding pressure, etc. The welding 
pressure to which this clamping bolt 95 pressurizes a cell 6 is per surface area of the appearance of the fuel cell cell 
7, and it is general that it is 5 [kg/cm2] inside-and-outside grade. 

[0026] Thus, in the constituted stack 9, as the arrow head showed the inside of slot 61 1 A for gas conduction formed 
in each separator 6 1 and 62, and 62 1 A all over drawing 3 1 (a), as for the reactant gas supplied to the fuel cell cell 7, 
it is general to be arranged so that the issue side may be turned down to the gravity orientation up to the gravity 
orientation in the supply side. In the fuel cell cell 7, this is because there is possibility that a steam will contain the 
reactant gas by the side of a lower stream of a river in a large quantity, and the steam which is equivalent to a 
supersaturation in the reactant gas near an issue edge will solidify it as a result, and it will exist as water of the liquid 
status for this steam, although a steam is generated as a by-product at the time of power generation as described 
above. Since the water solidified by arranging the supply side of reactant gas so that the issue side of reactant gas 
may be turned down to the gravity orientation up to the gravity orientation can flow down by himself with gravity in 
slot 6 1 1 A for reactant gas conduction, and 62 1 A, elimination of the water solidified from each unit fuel cell 
equipment 5 becomes easy. 

[0027] And reactant gas will be supplied to a parallel about the cell 6 which has more than one, respectively. Then, 
since PE layer 7C currently used for the fuel cell cell 7 is a layer which functions as a good proton conductivity 
electrolyte by carrying out water to a saturation as mentioned above, reactant gas is adjusted to the humidity status 
of a moderate value, and is supplied to the stack 9. 

[0028] By the way, the electrochemical reaction described by the aforementioned (1) formula held in the fuel cell 
cell 7 and (2) formulas is exothermic reaction. Therefore, in case it generates electricity according to the 
electrochemical reaction by (1) formula and (2) formulas in the fuel cell cell 7, it is not avoided that the heat of an 
equivalent value occurs mostly with the direct-current-power value generated, either. A stack 9 is supplied the fluid 
for cooling 99 which is a city water in order to remove the heat by this loss. At a cell 6, the fuel cell cell 7 is cooled 
through separators 6 1 and 62 by this fluid for cooling 99 carrying out conduction, as the inside of slot 61 1 B formed 
in separators 6 1 and 62 and 62 1 B was mentioned above. As for the fuel cell cell 7, it is general to be operated on the 
temperature conditions about 50 [**] to 100 [**] by this. 

[0029] In addition, although they have been explained until now that the number of the slots 6 1 1 B and 62 1 B which 
carry out conduction of the fluid for cooling 99 with which separators 61 and 62 are equipped, respectively is two, 
the number of these slots 6 1 1 B and 62 1 B is made to correspond to the generated output value generated by one cell 
6, it is set as the suitable number, and the separator with which it had three or more slots 61 1 B and 621 B is also 
known. 
[0030] 

[Problem(s) to be Solved by the Invention] In the solid-state polyelectrolyte type fuel cell (stack) by the 
conventional technique mentioned above, although it is that are cooled with the fluid for cooling 99 through a 
separator, and the fuel cell cell 7 is held for operation of a stack at an optimal temperature and the function as a 
direct-current power plant is fully demonstrated, degree thing [ carrying out an account ] has been a problem. That 
is, since the slots 61 1 A and 621 A for reactant gas conduction and the slots 61 IB and 62 IB for cooling fluid 
conduction are formed in the thickness orientation of a separator in series on both sides of the interlayer in between 
as shown in drawing 28 , the structure of** separator is what has the dimension (shown as TO all over drawing 28 .) 
of the thickness orientation of a separator surely thick. For this reason, the miniaturization of a solid-state 
polyelectrolyte type fuel cell is for the length of a stack to have to become huge, or to have to divide and come to 



constitute in two or more stacks, and to be restrained as a result. Moreover, in the stack using ** large capacity, 
therefore the fuel cell cell 7 of a large area, when a stack is pressurized with a clamping bolt 95 unless the thick 
separator was used, since carbon material was mechanically brittle supposing it manufactured the separator using 
carbon material, a crack will occur in a separator and a leakage of reactant gas will be easy to be generated. To use 
the separator which avoids this, changes to carbon material and was manufactured by metal material may also be 
tried. However, in a solid-state polyelectrolyte type fuel cell, in case it generates electricity using electrochemical 
reaction, as described above, a steam is surely generated as a by-product at an oxygen-electrode side. From the 
reactant gas which the generated steam contained and changed into the supersaturation status, since liquefied water 
is generated, liquefied water will exist in the slots 61 1 A and 621 A as for which reactant gas carries out conduction, 
electrode layer 7A, and electrode layer 7B. (Since it described above, the case of slot 621 A which is an oxygen- 
electrode side, and electrode layer 7B is remarkable.) 

The metal which constitutes the separator made from metal material will melt into this liquefied water, and will have 
the concern to which the power generation performance of the stack after prolonged operation is reduced by ionizing 
liquefied water by reducing the degree of electrochemical reaction of the fuel cell cell 7, or increasing the leakage 
current of a stack. Therefore, adoption of a metal separator cannot be performed easily and the miniaturization of a 
solid-state polyelectrolyte type fuel cell was to be restrained also from this point 

[003 1 ] This invention is made in view of the trouble of the above-mentioned conventional technique, and the 

purpose is in offering the miniaturized solid-state polyelectrolyte type fuel cell. 

[0032] 

[Means for Solving the Problem] In this invention, the above-mentioned purpose is what generates a direct current 
power in response to supply of 1 fuel gas and oxidizer gas. A sheet-like solid-state polyelectrolyte layer, The fuel 
cell cell with the propellant electrode layer of the shape of a sheet joined to each of both the principal planes of this 
solid-state polyelectrolyte layer, and a sheet-like oxidizer electrode layer, The separator for fuel gas with which the 
slot for [ two or more ] concave gas conduction which is made to counter each of the both-sides side of a fuel cell 
cell, is arranged, and is mutually [ for supplying fuel gas or oxidizer gas ] parallel to a fuel cell cell is formed, and 
the separator for oxidizer gas, Each of the separator for fuel gas which is equipped with two or more unit fuel cells 
which ****, and a unit fuel cell has, and the separator for oxidizer gas While the slot for gas conduction which 
carries out conduction of each gas to the side which counters a fuel cell cell is formed It is that in which the cooling 
section which carries out conduction of the fluid for cooling from which the heat which occurred in the fuel cell cell 
is removed to the opposite side to the side which counters a fuel cell cell is formed, unit fuel cells, such as this A 
unit fuel cell makes the cooling section side of the separator counter the cooling section side of the separator which 
the unit fuel cell which adjoins mutually has, and the layered product of the unit fuel cell by which the laminating 
was carried out to the adjoining unit fuel cell is made. The collecting electrode plate made from electric conduction 
material contacted by the lateral surface of a separator of the layered product of this unit fuel cell located at least in 
the end of ends, The electric-insulation plate made from electric-insulation material contacted by the lateral surface 
of a collecting electrode plate of collecting electrode plates, such as this, located in the section at least in the ends 
end of the layered product of a unit fuel cell, In a solid-state polyelectrolyte type fuel cell equipped with the pressure 
plate which gives the welding pressure which is contacted by the lateral surface of an electric-insulation plate of 
electric-insulation plates, such as this, located in the section at least in the ends end of the layered product of a unit 
fuel cell, and pressurizes the layered product of a unit fuel cell, a collecting electrode plate, and an electric-insulation 
plate in the orientation of a laminating, such as this While one [ at least ] separator forms the cooling section to 
which conduction of the fluid for cooling is carried out as a slot for concave cooling fluid conduction which is 
parallel to the slot for gas conduction The slot for these cooling fluid conduction is considered as the configuration 
which make enter into the site in which the convex septum currently formed between the slots for gas conduction 
where the slot for [ two or more ] concave gas conduction which is mutually parallel adjoins mutually is formed, and 
it comes to install, In a means given in 2 aforementioned 1 term or one [ at least ] separator The slot for cooling fluid 
conduction is considered as the configuration which make enter into all the sites of the convex septum currently 
formed between the adjoining slots for gas conduction, and it comes to install, In a means given in 3 aforementioned 
2 term or one [ at least ] separator It considers as the configuration which made the same dimension mostly the 
thickness dimension between the side attachment wall of the slot for cooling fluid conduction, and the side 
attachment wall of the slot for gas conduction in the slot for all cooling fluid conduction, and the slot for gas 
conduction, In a means given in either from 4 aforementioned 1 term to three term or at least the separator for 
oxidizer gas It considers as the configuration which comes to manufacture the passive state layer formed in a front 
face using a metallic material equipped with the property easily generated by the atmospheric air, Or the metallic 
material which equips 5 aforementioned 4 term with the property in which the passive state layer used for a 
separator is easily generated by the atmospheric air in the means of a publication It considers as the configuration 



which is stainless steel or a titanium alloy, In a means given in 6 aforementioned 4 term or five term, or the 
separator which it comes to manufacture using a metallic material equipped with the property in which a passive 
state layer is easily generated by the atmospheric air As opposed to the site which contacts either the aforementioned 
separator which the electrode layer which counters at least with the aforementioned separator which a fuel cell cell 
has, and the adjoining unit fuel cell have, the separator which counters each other and a collecting electrode plate for 
each other After removing the passive state layer which exists in this site, it considers as the configuration in which 
it comes to form a noble-metals layer, Or it is a means given in either from five term and the three aforementioned 
term to [ from 7 aforementioned 3 term, four term, and the three aforementioned term ] six term, it was formed in 
the wave by the relation in which it is the site which counters with the propellant electrode layer and oxidizer 
electrode layer in which nothing and a fuel cell cell have a rectangle- like appearance mostly by the product made 
from metal material sheet metal, and the slot for gas conduction and the slot for cooling fluid conduction serve as the 
front reverse mutually — with a rectangle-like center-section field mostly The manifold field which is one side to 
which the edge side was adjoined and while each gas and the fluid for cooling of a center-section field flow or flow 
out made the shape of a rectangle mostly by plate-like, The manifold field of another side which adjoined the other- 
end section side into which each gas and the fluid for cooling of a center-section field flow or flow, and made the 
shape of a rectangle mostly by plate-like, One [ a center-section field and ] manifold field And the flat surface which 
it was formed in the periphery of the manifold field of another side, and the through hole which carries out 
conduction of fuel gas, oxidizer gas, and the fluid for cooling to each site which reaches on the other hand and 
adjoins the manifold field of another side was formed, moreover reached on the other hand, and followed the 
manifold field of another side The separator for fuel gas with the plate-like circumference section field to make, and 
the separator for oxidizer gas, It is the product made from elastic material which made the shape of sheet metal by 
the almost same appearance as the separator for fuel gas. The through-hole field formed in the site which is arranged 
at the fuel cell cell side of the separator for fuel gas, and counters one [ a center-section field and ] manifold field of 
a separator, and the manifold field of another side, The through hole which is made to counter the through hole to 
which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are the circumference fraction of 
a through-hole field and are formed in the separator is carried out, and was formed, The notch slot which opens for 
free passage between the sites which counter one [ the through hole for the fuel gas by the side of one manifold 
field, and ] manifold field of a through-hole field, and was formed, The seal field for fuel gas which has a 
circumference section field with the notch slot which opens for free passage between the sites which counter the 
manifold field of the through hole for the fuel gas by the side of the manifold field of another side, and another side 
of a through-hole field, and was formed, It is the product made from elastic material which made the shape of sheet 
metal by the almost same appearance as the separator for oxidizer gas. The through-hole field formed in the site 
which is arranged at the fuel cell cell side of the separator for oxidizer gas, and counters one [ a center-section field 
and ] manifold field of a separator, and the manifold field of another side, It is conduction about the fuel gas, the 
oxidizer gas, and the fluid for cooling which are the circumference fraction of a through-hole field and are formed in 
the separator. The notch slot which opens between the sites which counter one [ the through hole which is made to 
counter the through hole to carry out and was formed, the through hole for the oxidizer gas by the side of one 
manifold field, and ] manifold field of a through-hole field for free passage, and was formed, The seal field for 
oxidizer gas which has a circumference section field with the notch slot which opens for free passage between the 
sites which counter the manifold field of the through hole for the oxidizer gas by the side of the manifold field of 
another side, and another side of a through-hole field, and was formed, It is inserted between the unit fuel cells 
which adjoin the plurality of a unit fuel cell which made the ************ rectangle- 1 ike appearance for each other. 
The through-hole field formed in the site which is the product made from elastic material which made the shape of 
sheet metal by the almost same appearance as a separator, and counters one [ a center-section field and ] manifold 
field of a separator, and the manifold field of another side, The through hole which is made to counter the through . 
hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are the circumference 
fraction of a through-hole field and are formed in the separator is carried out, and was formed, The notch slot which 
opens for free passage between the sites which counter one [ the through hole for the fluids for cooling by the side of 
one manifold field, and ] manifold field of a through-hole field, and was formed, The seal field for the fluids for 
cooling which has a circumference section field with the notch slot which opens for free passage between the sites 
which counter the manifold field of the through hole for the fluids for cooling by the side of the manifold field of 
another side, and another side of a through-hole field, and was formed, On the near side face in which a separator 
reaches on the other hand and conduction of the gas of the manifold field of another side is carried out in a 
************ polyelectrolyte type fuel cell The highest vegetation height dimension of the side to which 
conduction of the gas of the fraction which is making the wave of the slot for cooling fluid conduction formed in the 
wave of a separator and the slot for gas conduction is carried out, It has a thickness dimension equivalent to the sum 



with the thickness dimension of the propellant electrode layer which a fuel cell cell has, or an oxidizer electrode 
layer. The supporter which has two or more passage which carries out conduction of the gas is considered as the 
configuration of the orientation where the gas of a manifold field becomes right-angled to the orientation which 
carries out conduction which it has mostly covering full, Or it is a means given in either from five term and the three 
aforementioned term to [ from 8 aforementioned 3 term, four term, and the three aforementioned term ] six term, it 
was formed in the wave by the relation in which it is the site which counters with the propellant electrode layer and 
oxidizer electrode layer in which nothing and a fuel cell cell have a rectangle-like appearance mostly by the product 
made from metal material sheet metal, and the slot for gas conduction and the slot for cooling fluid conduction serve 
as the front reverse mutually — with a rectangle-like center-section field mostly The manifold field which is one side 
to which the edge side was adjoined and while each gas and the fluid for cooling of a center-section field flow or 
flow out made the shape of a rectangle mostly by plate-like, The manifold field of another side which adjoined the 
other-end section side into which each gas and the fluid for cooling of a center-section field flow or flow, and made 
the shape of a rectangle mostly by plate-like, One [ a center-section field and ] manifold field And the flat surface 
which it was formed in the periphery of the manifold field of another side, and the through hole which carries out 
conduction of fuel gas, oxidizer gas, and the fluid for cooling to each site which reaches on the other hand and 
adjoins the manifold field of another side was formed, moreover reached on the other hand, and followed the 
manifold field of another side The separator for fuel gas with the plate-like circumference section field to make, and 
the separator for oxidizer gas, It is the product made from elastic material which made the shape of sheet metal by 
the almost same appearance as the separator for fuel gas. The through-hole field formed in the site which is arranged 
at the fuel cell cell side of the separator for fuel gas, and counters one [ a center-section field and ] manifold field of 
a separator, and the manifold field of another side, The through hole which is made to counter the through hole to 
which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are the circumference fraction of 
a through-hole field and are formed in the separator is carried out, and was formed, The notch slot which opens for 
free passage between the sites which counter one [ the through hole for the fuel gas by the side of one manifold 
field, and ] manifold field of a through-hole field, and was formed, The seal field for fuel gas which has a 
circumference section field with the notch slot which opens for free passage between the sites which counter the 
manifold field of the through hole for the fuel gas by the side of the manifold field of another side, and another side 
of a through-hole field, and was formed, It is the product made from elastic material which made the shape of sheet 
metal by the almost same appearance as the separator for oxidizer gas. The through-hole field formed in the site 
which is arranged at the fuel cell cell side of the separator for oxidizer gas, and counters one [ a center-section field 
and ] manifold field of a separator, and the manifold field of another side, The through hole which is made to 
counter the through hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are 
the circumference fraction of a through-hole field and are formed in the separator is carried out, and was formed, 
The notch slot which opens for free passage between the sites which counter one [ the through hole for the oxidizer 
gas by the side of one manifold field, and ] manifold field of a through-hole field, and was formed, The seal field for 
oxidizer gas which has a circumference section field with the notch slot which opens for free passage between the 
sites which counter the manifold field of the through hole for the oxidizer gas by the side of the manifold field of 
another side, and another side of a through-hole field, and was formed, It is inserted between the unit fuel cells 
which adjoin the plurality of a unit fuel cell which made the ************ rectangle-like appearance for each other. 
The through-hole field formed in the site which is the product made from elastic material which made the shape of 
sheet metal by the almost same appearance as a separator, and counters one [ a center-section field and ] manifold 
field of a separator, and the manifold field of another side, The through hole which is made to counter the through 
hole to which conduction of the fuel gas, the oxidizer gas, and the fluid for cooling which are the circumference 
fraction of a through-hole field and are formed in the separator is carried out, and was formed, The notch slot which 
opens for free passage between the sites which counter one [ the through hole for the fluids for cooling by the side of 
one manifold field, and ] manifold field of a through-hole field, and was formed, The seal field for the fluids for 
cooling which has a circumference section field with the notch slot which opens for free passage between the sites 
which counter the manifold field of the through hole for the fluids for cooling by the side of the manifold field of 
another side, and another side of a through-hole field, and was formed, On the near side face in which a separator 
reaches on the other hand and conduction of the fluid for cooling of the manifold field of another side is carried out 
j n a ************ polyelectrolyte type fuel cell The near highest vegetation height dimension and near EQC **** 
to which conduction of the fluid for cooling of the fraction which is making the wave of the slot for cooling fluid 
conduction formed in the wave of a separator and the slot for gas conduction is carried out The supporter which has 
a ** dimension and has two or more passage which carries out conduction of the fluid for cooling is considered as 
the configuration of the orientation where the fluid for cooling of a manifold field becomes right-angled to the 
orientation which carries out conduction which it has mostly covering full, Or the thing for which a supporter is 



considered as the configuration which it comes to form in the manifold field of a separator at a separator and one in 
a means given in 9 aforementioned 7 term or eight term, In a means given in either from 10 aforementioned 7 term 
to nine term or a supporter It is related with the notch slot which comes to be open for free passage of between the 
sites which counter the manifold field of a through hole and a through-hole field in which each seal field has the 
passage. To considering as the configuration which it comes to form in the position which does not agree with the 
site in which this notch slot is formed, and a pan Or it is a means given in either from 1 1 aforementioned 7 term to 
ten term. The site in which the notch slot which comes to be open for free passage of between the sites which 
counter the manifold field of a through hole and a through-hole field which each seal field has was formed is 
equipped. The near side face in which conduction of the gas of the circumference section field in which the through 
hole of a separator is formed is carried out, Between the side faces of a separator in which between the principal 
planes of the solid-state polyelectrolyte layer which a fuel cell cell has, and the side to which conduction of the fluid 
for cooling of the circumference section field in which the through hole of a separator is formed is carried out adjoin 
mutually, In a solid-state polyelectrolyte type fuel cell equipped with the supporter which ****** s , it is more 
attained by considering the supporter with which a notch slot is equipped as the configuration which it comes to 
form in the circumference section field of a separator at a separator and one. 
[0033] 

[Function] In this invention, it sets to a solid-state polyelectrolyte type fuel cell. (1) one [ at least ] separator While 
the cooling section to which conduction of the fluid for cooling is carried out is formed as a slot for concave cooling 
fluid conduction which is parallel to the slot for gas conduction By considering the slot for these cooling fluid 
conduction as the configuration which make enter into the site in which the convex septum currently formed 
between the slots for gas conduction where the slot for [ two or more ] concave gas conduction which is mutually 
parallel adjoins mutually is formed, and it comes to install In the separator by this invention, the slot for concave gas 
conduction will run through the interlayer whom the separator of the conventional example has, and will be entered 
and formed in the site in which the convex septum currently formed between the slots for gas conduction which 
adjoin mutually is formed. For this reason, since the slot for cooling fluid conduction becomes possible [ forming 
using a part of area which the interlayer and the convex septum occupied ], it becomes possible [ making thin the 
dimension (dimension corresponding to the dimension shown as TO all over the drawing 28 in the case of the 
conventional example.) of the part and the thickness orientation of a separator at least ]. 
[0034] In the aforementioned (1) term (2) One [ at least ] separator By considering the slot for cooling fluid 
conduction as the configuration which make enter into all the sites of the convex septum currently formed between 
the adjoining slots for gas conduction, and it comes to install Since it increases from the case where the degree for 
which the slot for cooling fluid conduction uses a part of area which the interlayer and the convex septum occupied 
is the aforementioned (1) term, it enables only the part to make the dimension of the thickness orientation of a 
separator thin at least. Moreover, since it will be mostly formed over the whole surface, the slot for cooling fluid 
conduction becomes possible [ the thing of the site which counters the electrode layer which a fuel cell cell has for 
which cooling of a fuel cell cell is equalized to the orientation of a field ]. 

[0035] In the aforementioned (2) term (3) One [ at least ] separator By considering as the configuration which made 
the same dimension mostly the thickness dimension between the side attachment wall of the slot for cooling fluid 
conduction, and the side attachment wall of the slot for gas conduction in the slot for all cooling fluid conduction, 
and the slot for gas conduction Since the heat transfer resistance between the slot for cooling fluid conduction and a 
fuel cell cell decreases rather than the case of the aforementioned (2) term by shortening an average heat-conduction 
distance between the slot for cooling fluid conduction, the slot for gas conduction, and a fuel cell cell While it is 
enabled to improve the cooling power by the fluid for cooling which cools a fuel cell cell, it is enabled to improve 
the degree of equalization to the orientation of a field of cooling of a fuel cell cell. 

[0036] In (3) terms from the aforementioned (1) term (4) At least the separator for oxidizer gas For example, by 
considering as the configuration which comes to manufacture the passive state layer formed in front faces, such as 
stainless steel or a titanium alloy, using a metallic material equipped with the property easily generated by the 
atmospheric air A passive state layer will surely exist in the front face of the metal used for the separator, and by 
this, it will have the property in which a metaled front face is hard to be invaded chemically so that it may be well- 
known. Therefore, the degree by which the metal used for the separator made from metal material melts into the 
liquefied generation underwater generated in the fuel cell cell is reduced, and the degree by which liquefied 
generation water is ionized is reduced. It is enabled to solve the problem of the degree of electrochemical reaction of 
the fuel cell cell which had occurred conventionally by generation water being ionized by this falling. 
[0037] Moreover, the constraint at the time of product[ made from metal material ]-izing a separator will be 
canceled by this. 

(5) In the aforementioned (4) term, while noble metals are metals without a passive state layer being generated by 



the front face by the atmospheric air, the electric contact resistance and heat contact resistance value in the front face 
have the feature of the parvus. Although the problem by which generation water is ionized is solvable in the 
separator with which the passive state layer formed in a front face was manufactured by the atmospheric air on the 
other hand using the metallic material equipped with the property generated easily, the electric contact resistance 
and heat contact resistance value in the front face turn into the large value in comparison by presence of the 
aforementioned passive state layer. 

[0038] The separator which is a characteristic configuration by this invention then, at least Noble metals after 
removing the passive state layer which exists in this site to the site which contacts either the aforementioned 
separator which the electrode layer which counters with the aforementioned separator which a fuel cell cell has, and 
the adjoining unit fuel cell have, the separator which counters each other and a collecting electrode plate for each 
other (for example, they are gold, silver, platinum, etc.) The electric contact resistance of many aforementioned sites 
which are the main electric conduction contact sections in a solid-state polyelectrolyte type fuel cell by considering 
as the configuration in which it comes to form a layer Even if it is the separator with which the passive state layer 
was manufactured by the metallic material equipped with the property easily generated by the atmospheric air, it is 
enabled to hold to a parvus value with the aforementioned property which noble metals have. Moreover, since a heat 
contact resistance value in case a heat flow rate carries out conduction to the aforementioned electric conduction 
contact section is reduced, it also enables the cooling power about a fuel cell ceil to improve. Thereby, a passive 
state layer becomes easy [ adopting a metallic material equipped with the property easily generated by the 
atmospheric air ] as a material of a separator. 

[0039] (6) In the aforementioned (3) term, (4) terms, or (5) terms from the aforementioned (3) term On the near side 
face in which a separator reaches on the other hand and conduction of the reactant gas of the manifold field of 
another side is carried out The highest vegetation height dimension of the side to which conduction of the reactant 
gas of the fraction which is making the wave of the slot for cooling fluid conduction formed in the wave of a 
separator and the slot for gas conduction is carried out, It has a thickness dimension equivalent to the sum with the 
thickness dimension of the propellant electrode layer which a fuel cell cell has, or an oxidizer electrode layer. The 
supporter which has two or more passage which carries out conduction of the reactant gas is considered as the 
configuration of the orientation where the reactant gas of a manifold field becomes right-angled to the orientation 
which carries out conduction which it has mostly covering full, On or the near side face in which a separator reaches 
on the other hand and conduction of the fluid for cooling of the manifold field of another side is carried out It has a 
thickness dimension with the fluid for cooling of the fraction which is making the wave of the slot for cooling fluid 
conduction formed in the wave of a separator, and the slot for gas conduction equivalent to the highest vegetation 
height dimension of the side by which conduction is carried out. By considering the supporter which has two or 
more passage which carries out conduction of the fluid for cooling as the configuration of the orientation where the 
fluid for cooling of a manifold field becomes right-angled to the orientation which carries out conduction which it 
has mostly covering full The site which counters each manifold field which the separator of the fields where it is 
exposed of the solid-state polyelectrolyte layers which a fuel cell cell has has will be held through a supporter at a 
separator, and the support spacing which supports the exposed surface of a solid-state polyelectrolyte layer is 
shortened. For this reason, when the pressure value of one reactant gas is larger than the pressure value of the 
reactant gas of another side, the stress value generated in the field where the solid-state polyelectrolyte layer is 
exposed is reduced by the place which well-known strength of materials teach. Thereby, even if it is the unusual 
operational status which differential pressure produced among both reactant gas, the concern which a crash 
generates on a solid-state polyelectrolyte layer is canceled. 

[0040] (7) In the aforementioned (3) term, (4) terms, or (5) terms from the aforementioned (3) term On the near side 
face in which a separator reaches on the other hand and conduction of the fluid for cooling of the manifold field of 
another side is carried out It has a thickness dimension with the fluid for cooling of the fraction which is making the 
wave of the slot for cooling fluid conduction formed in the wave of a separator, and the slot for gas conduction 
equivalent to the highest vegetation height dimension of the side by which conduction is carried out. By considering 
the supporter which has two or more passage which carries out conduction of the fluid for cooling as the 
configuration of the orientation where the fluid for cooling of a manifold field becomes right-angled to the 
orientation which carries out conduction which it has mostly covering full Since the separator which adjoins 
mutually and is arranged is mutually joined by this supporter in addition to the fraction which is making the wave, 
the area of the junction joined mutually will be expanded. It enables this to share with the area of a larger junction 
the welding pressure given to a unit fuel cell by the clamping bolt 95 in the assembly of a solid-state polyelectrolyte 
type fuel cell cell. 

[0041] (8) In the above (6) and (7) terms, it is enabled to reduce the parts mark which constitute a solid-state 
polyelectrolyte layer fuel cell by considering a supporter as the configuration which it comes to form in the manifold 



field of a separator at a separator and one. 

[0042] In the aforementioned (6) term, (7) terms, and (8) terms (9) A supporter It is related with the notch slot which 
comes to be open for free passage of between the sites which counter the manifold field of a through hole and a 
through-hole field in which each seal field has the passage. If the case of the reactant gas which flows into a 
manifold field from a notch slot when the site in which this notch slot is formed considers as the configuration 
which it comes to form in the position not agreeing, and the fluid for cooling is taken for an example, the reactant 
gas which flowed, and the fluid for cooling will collide with the site which is not the passage of a supporter first. 
Thereby, the reactant gas which flowed, and its dynamic pressure which the fluid for cooling has are reduced. To for 
this reason, the supporter of the right-angled orientation to the orientation as for which the reactant gas of a manifold 
field and the fluid for cooling carry out conduction which it had mostly covering full In case it becomes a parallel 
part style and it flows into the slot for cooling fluid conduction, and the slot for gas conduction from each passage in 
which the plurality was formed, it is enabled to equalize mostly each parallel rate of flow of a part style to the 
reactant gas which flowed, and the value according to the static pressure value in which the fluid for cooling has. 
[0043] (10) considering the supporter with which a notch slot is equipped in either from the aforementioned (6) term 
to the aforementioned (9) term as the configuration which it comes to form in the circumference field of a separator 
at a separator and one » it is enabled to reduce the parts mark which constitute a solid-state polyelectrolyte layer 
fuel cell by things 
[0044] 

[Example] The example of this invention is explained in detail with reference to a drawing below. 
Example 1; view I is drawing having shown typically the configuration of the important section of the solid-state 
polyelectrolyte type fuel cell by one example of this invention corresponding to a claim 1, (a) is the side elevation, 
and the unit fuel cell which showed (b) all over drawing I (a) is [ while has and ] the side face cross section of a 
separator. In drawing 1 , the same sign is giver, to the same fraction as the solid-state polyelectrolyte type fuel cell 
by the conventional example shown in drawing 28 - view 32 , and the explanation is omitted. In addition, all over 
drawing 1 , only the typical sign was described about the sign attached by drawing 28 - view 32 . 
[0045] In drawing 1 , 1 is the stack which changes to the unit fuel cell (it may be henceforth called a cell for short) 6, 
and used the cell 2 to the solid-state polyelectrolyte type fuel cell (it may be henceforth called a stack for short) 9 by 
the conventional example shown in drawing 31 . To the cell 6 with which the stack 9 by the conventional example 
shown in drawing 28 - view 30 is equipped, a cell 2 is changed to separators 61 and 62, and separators 2 1 and 22 are 
made to be used for it. Moreover, as shown in drawing 1 (b), to the separator 61 which the cell 6 by the conventional 
example has, a separator 21 is changed to slot 61 IB for cooling fluid conduction, and the slot 21 1 for cooling fluid 
conduction is made to be used for it. In addition, like the case of a separator 2 1, to the separator 62 which the cell 6 
by the conventional example has, it is changed to slot 621 B for cooling fluid conduction, and the slot 2 12 for 
cooling fluid conduction is made to be used for it although the separator 22 omitted the detailed illustration. 
Although it is the characteristic configuration of invention by this example 1 to have the slots 21 1,212, such as this, 
since the focus to the conventional example of both the slots 21 1,212 is the same, it decides that it explains by 
representing a slot 21 1 in an explanation of henceforth in an example 1. This slot 21 1 is made to enter into the site in 
which convex septum 612A which intervenes among slot 61 1 A which adjoin mutually exists, and is formed in it 
while it is paralleled to slot 61 1A, as shown all over drawing 1 (b). 

[0046] Since the separator 21 which it has was considered as the above-mentioned configuration in the stack 1 by 
the example 1 shown in drawing 1 , the interlayer who existed between slot 6 1 1 A for gas conduction and slot 6 1 1 B 
for cooling fluid conduction in the case of the separator 61 of the conventional example does not exist in a separator 
21. For this reason, a slot 21 1 becomes possible [ forming using a part of area which an interlayer and septum 612A 
occupied in the case of the separator 61 of the conventional example ]. It is the thickness orientation dimension TO 
of the separator 61 according [ the thickness orientation dimension (shown as Tl all over drawing 1 .) of a separator 
21 ] to the conventional example by this. It is enabled to make it thin. By this, compaction of the length dimension 
which is the orientation of a laminating of the cell 2 of a stack 1 is attained. 

[0047] By considering as this configuration, moreover, in a separator 2 1 The side attachment wall of a slot 2 1 1 used 
as the key factor of the heat-conduction resistance which affects heat transfer between reactant gas and the fluid for 
cooling 99, Thickness dimension deltaTl 1 between the side attachment walls of slot 61 1 A and thickness dimension 
deltaT12 between the base of a slot 21 1 and the top face of slot 61 1 A are shortened by each rather than the thickness 
dimension in the case of the separator 61 of the conventional example. For this reason, it is enabled to raise the 
cooling power of the fluid for cooling 99 to the fuel cell cell 7. 

[0048] Example 2; view 2 is drawing having shown typically the configuration of the important section of the solid- 
state polyelectrolyte type fuel cell by one example of this invention corresponding to claims 1 and 2, (a) is the side 
elevation, and the unit fuel cell which showed (b) all over drawing 2 (a) is [ while has and ] the side face cross 



section of a separator. In drawing 2 , the same sign is given to the same fraction as the solid-state polyelectrolyte 
type fuel cell by one example of this invention corresponding to the claim 1 shown in drawing 1 , and the solid-state 
polyelectrolyte type fuel cell by the conventional example shown in drawing 28 - view 32 , and the explanation is 
omitted. In addition, all over drawing 2 , only the typical sign was described about the sign attached by drawing 28 - 
view 32 . 

[0049] In drawing 2 , 1 A is the stack which changes to a cell 2 and used cell 2A to the stack 1 by this invention 
shown in drawing 1 . To the cell 2 with which the stack 1 by this invention shown in drawing 1 is equipped, cell 2A 
is changed to separators 2 1 and 22, and separators 2 1 A and 22A are made to be used for it. Moreover, separator 2 1 A 
is made to form the slot 21 1 for cooling fluid conduction in all septum 6 12A that exists in separator 2 1 A to the 
separator 21 which the cell 1 by this invention shown in drawing 1 has, as shown in drawing 2 (b). In addition, 
although separator 22A omitted the detailed illustration, it is made to form the slot 212 for cooling fluid conduction 
in all the sites in which septum 622A exists to the separator 22 which the cell 1 by this invention shown in drawing 1 
has like the case of separator 21 A. It is a characteristic configuration of invention by this example 2 to form a slot 
21 1,212 in all the sites in which septa 612A and 622A exist. Therefore, since the focus to the example 2 of both the 
separators 21 A and 22 A is the same, it decides that it explains by representing slot 21 1 A in an explanation after 
being related with an example 2. 

[0050] In stack 1 A by the example 2 shown in drawing 2 , since separator 21 A which it has was considered as the 
above-mentioned configuration, it has the operation and the effect which the separator 21 by the example 1 shown in 
drawing 1 has with the natural thing. Since the slot 2 1 1 is formed in all the sites in which septum 612A moreover 
exists, if it compares about all the slots 21 1, the interlayer whom the separator 61 of the conventional example has, 
and the degree using a part of area which septum 612A occupied will increase rather than the case of a separator 21. 
It is the thickness orientation dimension Tl of the separator 21 according [ on the conditions which fixed by this 
area which all the slots 2 1 1 occupy, and / the dimension (shown as Tl A all over drawing 1 .) of the thickness 
orientation of separator 21 A ] to an example 1. It is enabled to make it thin. By this, much more compaction of the 
length of stack 1 A is attained. 

[0051] moreover, the field where a slot 21 1 counters propellant electrode layer 7A which the fuel cell cell 7 has by 
separator 21 A by considering as this configuration ~ since it will be mostly formed over the whole surface, uniform 
cooling of the fuel cell cell 7 becomes much more easy with the fluid for cooling 99 
The example 3; example 3 is a solid-state polyelectrolyte type fuel cell by one example of this invention 
corresponding to claims I, 3,-1 1. First, the unit fuel cell with which this solid-state polyelectrolyte type fuel cell is 
equipped is explained using drawing 3 - view 10 . Here, drawing 3 is an A-A cross section in the drawing 8 showing 
the important section of the unit fuel cell with which the solid-state polyelectrolyte type fuel cell by one example of 
this invention corresponding to claims 1, 3,-1 1 is equipped typically which carries out a postscript. Drawing 4 is a 
fragmentary sectional view of the unit fuel cell shown in drawing 3 , (a) is a B-B cross section in the drawing 8 
which carries out a postscript, and (b) is the cross section of the separator shown all over drawing 4 (a). Drawing 5 is 
a C-C cross section in the drawing 8 as for which the unit fuel cell shown in drawing 3 carries out a postscript, and 
drawing 6 is a D-D cross section in the drawing 8 as for which the unit fuel cell shown in drawing 3 carries out a 
postscript. Drawing 7 is a perspective diagram of the fuel cell cell which the unit fuel cell shown in drawing 3 has, 
drawing 8 is a perspective diagram of the separator which the unit fuel cell shown in drawing 3 has, drawing 9 is a 
perspective diagram of the seal field for fuel gas which the unit fuel cell shown in drawing 3 has, and drawing 10 is 
a perspective diagram of the seal field for oxidizer gas which the unit fuel cell shown in drawing 3 has. In drawing 3 
- view 10 , the same sign is given to the same fraction as the unit fuel cell with which the solid-state polyelectrolyte 
type fuel cell by the conventional example shown in drawing 28 - view 30 is equipped, and the explanation is 
omitted. 

[0052] In drawing 3 - view 10 , 3 is a cell equipped with the seal field 3 1 for fuel gas, and the seal field 32 for 
oxidizer gas while it is changed to the fuel cell cell 7 and the separators 6 1 and 62 and the fuel c6)\ cell 5 and the 
separators 4 and 4 are used for it to the cell 6 with which the stack 9 by the conventional example shown in drawing 
3J[ is equipped. The fuel cell cell 5 is changed to solid-state polyelectrolyte layer 7C of the shape of a sheet with 
which the fuel cell cell 7 by the conventional example is equipped, and the sheet-like solid-state polyelectrolyte 
layer (it may be henceforth called PE layer for short) 5 1 is made to be used for it. in the fuel cell cell 5, electrode 
layers 7A and 7B are making the shape of a rectangle, and the dimension was shown about electrode layer 7B all 
over drawing 7 - as - WxHE it is . Two groups of the through-hole groups to which the PE layer 5 1 becomes the 
exposed surface which exists between the circumference section and the circumference section of electrode layers 
7 A and 7B from the through hole 511 for fuel gas conduction, the through hole 5 12 for oxidizer gas conduction, and 
the through hole 513 for cooling fluid conduction are formed. As minutely shown all over drawing 7 , through-hole 
groups, such as this, are paralleled in one pair of sides of electrode layers 7A and 7B with dimension W of the 



circumference section, and, moreover, are mutually formed in the object position. One through-hole group is used 
for supplying reactant gas to electrode layers 7A and 7B etc., and the through-hole group of another side is used for 
discharging the reactant gas which passed electrode layers 7A and 7B from the fuel cell cell 5 etc. In addition, in 
each through-hole group, the through hole 5 1 1,5 12,5 13 is formed in the position for a field to the center line of the 
orientation of dimension W of the PE layer 51, as minutely shown all over drawing 7 . 
[0053] Using the sheet metal material of a metal (for example, they are stainless steel, a titanium alloy, etc.) 
equipped with the property in which a passive state layer is easily generated by the atmospheric air, by press 
working of sheet metal, a separator 4 is formed, as shown in drawing 3 - view 6 and the drawing 8 . That is, the 
separator 4 is equipped with the center-section field 41, one manifold field 42, the manifold field 43 of another side, 
and the circumference section field 44. 

[0054] The center-section field 41 is the same WxHE as the appearance which is located in the site which counters 
with the electrode layers 7A and 7B which the fuel cell cell 5 has, and electrode layers 7A and 7B have. It has the 
dimension (see the drawing 8 ) of a field. The wave slot 4 1 1 formed in the wave which continues in the orientation 
of dimension W is formed in the center-section field 4 1 . Of the wave slot 411, slot 4 1 1 a for gas conduction is 
formed in the side face side of one of these at the side face side of the another side by the relation in which slot 41 lb 
for cooling fluid conduction serves as the front reverse mutually (see the drawing 4 ). The height dimension of this 
wave slot 4 1 1 is the thickness orientation dimension (shown as Tl B all over drawing 4 .) of a separator 4 as it is. 
The highest vegetation height dimension by the side of the gas conduction of the site in which slot 41 la is formed (it 
was shown as Tl 1 B all over drawing 4 .) The highest vegetation height dimension by the side of the cooling fluid 
conduction of the site in which slot 41 lb is formed (it was shown as T12B all over drawing 4 .) after removing the 
passive state layer which exists in this site in becoming end-face 41b, respectively, the alternate long and short dash 
line showed in layer 49[ 4 [ view ] (b) of noble metals, such as gold and silver ] It is formed as **, for example, an 
electroplating layer. 

[0055] One manifold field 42 is WxHM which in the case of this example adjoins the edge of the near center-section 
field 41 where fuel gas and oxidizer gas flow, is formed in plate-like, and made the shape of a rectangle. It has the 
dimension (see the drawing 8 ) of a field, the supporter 421 to which the reactant gas of the manifold field 42 has 
height dimension T13B (see the drawing 5 ) in the side face of the side by which conduction is carried out - the 
orientation of dimension W - as mostly shown all over drawing 8 covering full, it is arranged, for example, it is 
formed in one of press working of sheet metal The space formed between the supporters 421 which adjoin mutually 
is the flowing path of the reactant gas in this site. Although 2 train formation of the train of a supporter 42 1 is 
carried out, it is the relation with which the center position of a supporter 42 1 where the center position of the 
flowing path of the reactant gas currently formed in the train of the supporter 421 of eye the 1st train is formed in the 
train of the supporter 42 1 of eye the 2nd train agrees, and the train of each supporter 42 1 is formed. Then, about the 
supporter 421 in the site which counters with the through hole 31 1,322 with a notch slot of the supporters 421 of eye 
the 1st train which carries out a postscript, the center position of a supporter 42 1 is formed by the relation with 
which the center position of the notch slot which these through holes 3 1 1,322 have agrees mostly. Moreover, height 
dimension T13B Highest vegetation height dimension Tl 1 B by the side of gas conduction It is set as the value with 
the thickness dimension of electrode layers 7A and 7B which serves as the sum mostly. 

[0056] furthermore, the position where the supporter 422 which has height dimension T12B (see the drawing 5 ) in 
the near side face in which cooling fluid conduction of the manifold field 42 is carried out serves as the interval of a 
supporter 42 1 where the supporter 42 1 currently formed in the train of each supporter 42 1 adjoins mutually - the 
orientation of dimension W - it is mostly arranged covering full, for example, is formed in one of press working of 
sheet metal The space formed between the supporters 422 which adjoin mutually is the flowing path of the fluid for 
cooling in this site. Although 2 train formation of the train of a supporter 422 is carried out, it is the relation with 
which the center position of a supporter 422 where the center position of the flowing path of the fluid for cooling 
currently formed in the train of a supporter 422 is formed in the train of the supporter 422 of eye the 2nd train [ the 
1 st train near entrance sides, such as reactant gas to a separator 4, ] agrees, and the train of each supporter 422 is 
formed. Then, about the supporter 422 in the site which counters with the through hole 1 13 with a notch slot of the 
supporters 422 of eye the 1st train which carries out a postscript, the center position of a supporter 422 is formed by 
the relation with which the center position of the notch slot with which a through hole 1 13 is equipped agrees 
mostly. 

[0057] The manifold field 43 of another side is WxHM which in the case of this example adjoins the edge of the 
near center-section field 41 where fuel gas and oxidizer gas are discharged, is formed in plate-like, and made the 
shape of same rectangle as the manifold field 42. It has the dimension of a field. Although the same supporter 
421,422 as the manifold field 42 is formed also in the manifold field 43, the detailed explanation is omitted in the 
meaning which avoids a duplication. In addition, in the train of the supporter 421,422 of eye the 1st train near 



entrance sides, such as reactant gas in the manifold field 43, it adds that the supporter 421,422 is formed by the same 
physical relationship as the train of the supporter 421,422 of eye the 1st train near entrance sides, such as reactant 
gas in the manifold field 42. 

[0058] The circumference section field 44 is formed in the periphery of the center-section field 41, one manifold 
field 42, and the manifold field 43 of another side plate-like [ which makes the same flat surface which followed 
each manifold field 42 and 43 ], and the appearance is set up almost identically to the appearance of the fuel cell cell 
5. As minutely shown all over drawing 8 , two groups of the through-hole groups which consist of the through hole 
441 for fuel gas conduction, a through hole 442 for oxidizer gas conduction, and a through hole 443 for cooling fluid 
conduction are formed in each site which adjoins each of the manifold fields 42 and 43 of the circumference section 
field 44. The through hole contained in through-hole groups, such as this, is made to counter with each of a through 
hole 51 1,512,513 which is formed in the PE layer 51, and is formed. Then, in the near side face in which conduction 
of the reactant gas of the site which adjoins manifold field [ of each through hole 441,442 ] 42 and 43 side is carried 
out, it is height dimension T13B, respectively. The supporter 444 (see the drawing 6 ) which it has, and the 
supporter 445 are formed in one of press working of sheet metal. Moreover, in the near side face in which 
conduction of the fluid for cooling of the site which adjoins manifold field [ of a through hole 443 ] 42 and 43 side is 
carried out, it is height dimension T12B. The supporter 446 which it has is formed in one of press working of sheet 
metal. In addition, the center position of a through hole 44 1 and the center position of a supporter 445 agree with the 
center position of a through hole 442, and the center position of a supporter 444 makes the center position of a 
supporter 446 agree with through-hole 443 center position mostly, respectively, and is formed. While it prevents that 
reactant gas and the fluid for cooling leak and come out of the seal field 3 1 for fuel gas out of a predetermined 
flowing path, it is the main duties to offer the passage which supplies the flowing path and fuel gas of reactant gas 
and the fluid for cooling to propellant electrode layer 7A from the flowing path of fuel gas. The seal field 3 1 is 
manufactured in the shape of sheet metal using elastic material, the appearance is set up almost identically to the 
appearance of a separator 4, and the thickness of the principal part is dimension T13B. It is set up. As the seal field 
3 1 is shown in drawing 9 , the through-hole field 3 19 is formed in the site which counters the field which consists of 
a center-section field 41 of a separator 4, and manifold fields 42 and 43. This through-hole field 3 19 is WxHO 
which made the shape of a rectangle. It has the dimension (see drawing 8 and the drawing 9 ) of a field. The 
circumference section field 3 1 8 which is making the circumference of the through-hole field 3 19 of the seal field 3 1 
is made to counter with the through hole 441,442,443 currently formed in the separator 4, and as shown all over 
drawing 9 , two groups of the through-hole groups which consist of the through hole 3 1 1 with the notch slot for fuel 
gas conduction, a through hole 3 12 for oxidizer gas conduction, and a through hole 3 13 for cooling fluid conduction 
are formed in it, respectively. Each through hole 3 1 1 is equipped with the notch slot which opens for free passage 
between the site which counters one manifold field 42 of the through-hole field 319, and the sites which counter the 
manifold field 43 of another side of the through-hole field 319 again as shown all over drawing 9 . 
[0059] While it prevents that reactant gas and the fluid for cooling leak and come out of the seal field 32 for oxidizer 
gas out of a predetermined flowing path, it is the main duties to offer the passage which supplies the flowing path 
and oxidizer gas of reactant gas and the fluid for cooling to oxidizer electrode layer 7B from the flowing path of 
oxidizer gas. The seal field 32 is manufactured in the shape of sheet metal using elastic material, the appearance is 
set up almost identically to the appearance of a separator 4, and the thickness of the principal part is dimension 
T13B. it is set up. The through-hole field 329 in which the seal field 32 has field dimension WxHO (see drawing 8 
and the drawing 10 ) which made the shape of a rectangle like the seal field 3 1 as shown in drawing 10 is formed. 
The circumference section field 328 which is making the circumference of the through-hole field 329 of the seal 
field 32 is made to counter with the through hole 441,442,443 currently formed in the separator 4, and as shown all 
over drawing 10 , two groups of the through-hole groups which consist of the through hole 32 1 for fuel gas 
conduction, a through hole 322 with the notch slot for oxidizer gas conduction, and a through hole 323 for cooling 
fluid conduction are formed in it, respectively. Each through hole 322 is equipped with the notch slot which opens 
for free passage between the site which counters one manifold field 42 of the through-hole field 329, and the sites 
which counter the manifold field 43 of another side of the through-hole field 329 again as shown all over drawing 10 

[0060] A cell 3 to the exposed surface of the PE layer 5 1 by the side of propellant electrode layer 7A of the fuel cell 
cell 5 and the fuel cell cell 5 the seal field 3 1 To the exposed surface of the PE layer 5 1 by the side of oxidizer 
electrode layer 7B of the fuel cell cell 5, the seal field 32 One separator 4 contacts the end- face 41a on the side face 
of electrode layer 7A from the outside of the seal field 31, further, from the outside of the seal field 32, the end-face 
4 la is contacted on the side face of electrode layer 7B, and is piled up, respectively, it is united, and the separator 4 
of another side is assembled. In that case, it is mutually open for free passage, and the through hole 5 1 1,3 1 1,321,441 
for fuel gas conduction which each has forms the flowing path of fuel gas. Then, fuel gas carries out conduction of 



the notch slot with which the through hole 3 1 1 was equipped, is supplied to propellant electrode layer 7A, and is 
discharged. Moreover, it is mutually open for free passage, and the through hole 512,3 12,322,442 for oxidizer gas 
conduction which each has forms the flowing path of oxidizer gas. Then, oxidizer gas carries out conduction of the 
notch slot with which the through hole 322 was equipped, is supplied to oxidizer electrode layer 7B, and is 
discharged. Furthermore, it is mutually open for free passage, and the through hole 513,313,323,443 for cooling 
fluid conduction which each has forms the flowing path of the fluid for cooling. The exposed surface of the PE layer 
5 1 which counters each manifold field 42 and 43 which the separator 4 of a couple has by the aforementioned 
configuration which a cell 3 has is held by vegetation end-face 42 1 a of the supporter 42 1 which each separator 4 
has. Moreover, the exposed surface of the PE layer 51 which counters the notch slot which each through hole 
3 1 1,322 has is held by the vegetation end face (it is 444a when it is a supporter 444.) of the supporter 444,445 which 
each separator 4 has. 

[0061] In the case of an example 3, it will be assembled as a layered product of the unit fuel cell which carried out 
the laminating of the plurality of the aforementioned cell 3 so that the series connection of the generated voltage of 
the fuel cell cell 5 might be carried out mutually, and will be offered as a solid-state polyelectrolyte type fuel cell 
(stack). Drawing 1 1 is the drawing in which the important section of the solid-state polyelectrolyte type fuel cell by 
one example of this invention corresponding to claims 1, 3,-1 1 was shown typically, (a) is the side elevation and (b) 
is the fragmentary sectional view of the detailed longitudinal direction in S section of drawing 1 1 (a). Drawing 12 is 
a perspective diagram of the seal field for the fluids for cooling shown all over drawing 1 1 . Drawing 13 is a side 
face cross section explaining the configuration between the unit fuel cells which adjoin mutually [ the solid-state 
polyelectrolyte type fuel cell shown in drawing 1 1 ], and drawing 14 is a fragmentary sectional view explaining the 
configuration between the unit fuel cells which adjoin mutually [ the solid-state polyelectrolyte type fuel cell shown 
in drawing 1 1 ]. Drawing 15 is the detail drawing of R section in drawing 1 1 . In drawing 1 1 - view 15 , the same 
sign is given to the same fraction as the unit fuel cell 3 by this example 3 shown in drawing 3 - view 10 , and the 
solid-state polyelectrolyte type fuel cell by the conventional example shown in drawing 28 - view 32 , and the 
explanation is omitted. In addition, about the sign attached by drawing 3 - view 10 , only the typical sign was 
described in drawing 1 1 - view 15 . 

[0062] In drawing 1 1 - view 15 , 1 B is a solid-state polyelectrolyte type fuel cell (stack) equipped with the seal field 
1 1 for the fluids for cooling while it is changed to a cell 6, the collecting electrode plate 91, the electric-insulation 
plate 92, and the pressure plates 93 and 94 and a cell 3, the collecting electrode plate 12, the electric-insulation plate 
13, and the pressure plates 14 and 15 are used for it to the solid-state polyelectrolyte type fuel cell 9 by the 
conventional example shown in drawing 3 1 . A collecting electrode plate 12, the electric-insulation plate 13, and the 
pressure plates 14 and 15 As opposed to a collecting electrode plate 91, the electric-insulation plate 92, and the 
pressure plates 93 and 94 The through hole for fuel gas conduction, The through hole for oxidizer gas conduction 
and the through hole for cooling fluid conduction, respectively Being formed in the site which counters is only 
carrying out difference to each of the through hole for fuel gas conduction by the side of supply or issue with which 
the cell 3 is equipped, the through hole for oxidizer gas conduction, and the through hole for cooling fluid 
conduction. 

[0063] While it prevents that reactant gas and the fluid for cooling leak and come out of the seal field 1 1 for the 
fluids for cooling out of a predetermined flowing path, it is the main duties to offer the passage which supplies the 
flowing path of reactant gas and the fluid for cooling and the fluid for cooling to slot 41 lb for cooling fluid 
conduction from the flowing path of the fluid for cooling. The seal field 1 1 is manufactured in the shape of sheet 
metal using elastic material, the appearance is set up almost identically to the appearance of a separator 4, and the 
thickness of the principal part is dimension T12B. It is set up. As the seal field 1 1 is shown in drawing 12 , the 
through-hole field 1 19 is formed in the site which counters the field which consists of a center-section field 41 of a 
separator 4, and manifold fields 42 and 43. This through-hole field 1 19 is WxHO which made the shape of a 
rectangle. It has the dimension (see the drawing 12 ) of a field. The circumference section field 1 18 which is making 
the circumference of the through-hole field 1 19 of the seal field 1 1 is made to counter with the through hole 
44 1 ,442,443 currently formed in the separator 4, and as shown all over drawing 12 , two groups of the through-hole 
groups which consist of the through hole 1 1 1 for fuel gas conduction, a through hole 1 12 for oxidizer gas 
conduction, and a through hole 1 13 with the notch slot for cooling fluid conduction are formed in it, respectively. 
Each through hole 1 13 is equipped with the notch slot which opens for free passage between the site which counters 
one manifold field 42 of the through-hole field 1 19, and the sites which counter the manifold field 43 of another side 
of the through-hole field 1 19 as shown all over drawing 12 . 

[0064] The fluid for cooling of the circumference section field 44 formed in each separator 4 with which a cell 3 
equips a cell 3 in stack 1 B inserts the seal field 1 1 in the side by which conduction is carried out, it contacts 
mutually the separator 4 with which the cell 3 which adjoins mutually is equipped, and its end-face 4 1 b for each 



other, and piles up, respectively, and the layered product of a cell 3 is constituted (see drawing 13 and the drawing 
14). 

[0065] The collecting electrode plates 1 2 and 12 for stack 1 B taking out the direct current power generated by the 
cell 3 to the both ends of the layered product of a cell 3 from stack IB, The electric-insulation plate 13 for insulating 
a cell 3 and the collecting electrode plate 12 from the structure electrically, The laminating of the pressure plates 14 
and 15 arranged in both the lateral surface of both the electric-insulations plate 13 is carried out one by one, and 
both the lateral-surface side is consisted of by pressure plates 14 and 15 as moderate welding pressure is given with 
two or more clamping bolts 95. Moreover, end-face 41b of the separator 4 with which the cell 3 located in the both 
ends of the layered product of a cell is equipped is constituted so that it may be contacted with the side face of a 
collecting electrode plate 12 (see the drawing 15 ). In that case, the through hole 1 1 1,1 12,1 13 currently formed in 
the seal field 1 1 is mutually open for free passage, and the flowing path of the fuel gas and oxidizer gas which each 
cell 3 has, and the fluid for cooling completes the flowing path of the fuel gas as stack 1 B, oxidizer gas, and the fluid 
for cooling by it. Then, the fluid for cooling 99 flows into stack 1 B from the piping connection field 98 (illustration 
all over drawing 15 was omitted.) of the entrance side of profit shown in drawing 1 1 and the drawing 15 (the two- 
dot chain line shows all over drawing 15 .), and the fluid for cooling with which the pressure plate 14 was equipped 
first. The fluid for cooling 99 which flowed into stack I B carries out conduction of the inside of stack 1 B through 
the through hole 443 adjoined and prepared in one manifold field 42 of a separator 4, and many aforementioned 
through holes which are open for free passage to this through hole 443. Then, it shunts in the notch slot with which 
the through hole 113 which each seal field 1 1 has was equipped, conduction of the inside of slot 41 lb for the 
cooling fluid conduction by the side of the side face of another side of the wave slot 41 1 currently formed in the 
separator 4 which each cell 3 has is carried out, and each cell 3, therefore the fuel cell cell 5 are cooled. The fluid for 
cooling 99 with which temperature rose by cooling each cell 3 joins one by one through the through hole 443 
adjoined and prepared in the manifold field 43 of another side of a separator 4, and many aforementioned through 
holes which are open for free passage to this through hole 443, and is discharged by the exterior of stack 1 B from 
the piping connection field 98 of the outlet side of the fluid for cooling with which the pressure plate 15 was 
equipped. The installation number of the piping connection field 98 of an entrance side and an outlet side is the same 
as that of the number of the through hole 443 adjoined and prepared in one manifold field 42 of a separator 4, and 
the number of the through hole 443 adjoined and prepared in the manifold field 43 of another side of a separator 4 
respectively. Therefore, the fluid for cooling 99 will carry out conduction of the inside of stack 1 B by the parallel 
passage with the parallel number by the number of a through hole 443. The mode of the conduction in stack 1 B of 
fuel gas and oxidizer gas is fundamentally [ as the case of the fluid for cooling 99 ] the same. 
[0066] When solid-state polyelectrolyte type fuel cell (stack) 1 B by the example 3 shown in drawing 3 - view 15 
considered as the above-mentioned configuration, it has first two or more flowing paths which stack 1 B arranges in 
parallel about each reactant gas and the fluid for cooling 99. The advantage that it is possible to supply reactant gas 
and the fluid for cooling 99, and it becomes easy to reduce this in the cell 3 of a large area from two or more of these 
flowing paths about a supply-pressure value is acquired to each cell 3 by this. 

[0067] Moreover, since the separator 4 formed slot 41 la for the gas conduction, and slot 41 lb for cooling fluid 
conduction in the both-sides side which makes the front reverse of the wave slot 41 1 made from sheet metal The 
thickness dimension between the side attachment wall of slot 41 la for cooling fluid conduction and the side 
attachment wall of slot 41 lb for gas conduction is almost equivalent to the thickness dimension of sheet metal, 
therefore the thickness dimension between the side attachment walls of both slots is the same in all slot 41 la and 
slot 41 lb. Thereby, the separator 4 by the example 3 is equipped with the operation and the effect which the 
separators 21 and 21 A by the aforementioned examples 1 and 2 have with the natural thing. Since the thickness 
dimension between the side attachment walls of both slots is moreover an identity (it is deltaTl l=deltaTl2 if the 
explanation about an example 2 is quoted.) in all slot 4 1 la and slot 41 lb, most of the interlayers whom the separator 
61 of the conventional example has, and the area which septum 6I2A occupied can be used. In the conditions which 
fixed by this area which the slot for all gas conduction occupies, the dimension (shown as TIB all over drawing 4 .) 
of the thickness orientation of a separator 4 becomes possible [ making it thinner than thickness orientation 
dimension Tl A of separator 21 A by the example 2 ]. By this, it is enabled to shorten the length of stack 1 B much 
more rather than the case of stack 1 A. 

[0068] Moreover, in all slot 41 la and slot 41 lb, according to the thickness dimension between the side attachment 
walls of both slots being the same, the heat-conduction resistance per unit area between slot 41 la and slot 41 lb is 
reduced, and becomes almost uniform in the area orientation. It is enabled to be able to raise the cooling power of 
the fluid for cooling 99 to the fuel cell cell 5, and to cool a fuel cell cell much more equally in the area orientation 
rather than the case where they are examples 1 and 2, by this. 

[0069] Moreover, when passive state layers, such as stainless steel and a titanium alloy, form a separator 4 by the 



atmospheric air using sheet-metal material equipped with the property generated easily, a passive state layer will 
surely exist in the front face except the layer 49 of a separator 4. It is enabled to solve the problem of the degree of 
electrochemical reaction of the fuel cell cell which had occurred conventionally by generation water being ionized 
falling by the place explained by the term of an operation by this. Then, the problem which the separator using 
brittle carbon material has mechanically [ the conventional example ] by the ability carrying out [ metal ]-izing of 
the separator 4 is solvable, and even if it is the separator of a large area, it is enabled to manufacture, without 
enlarging the thickness dimension. 

[0070] Moreover, it becomes possible [ holding the electric contact resistance and heat contact resistance value of 
this ****** to a parvus value ] as the term of an operation explained it to them by forming noble metals, such as 
gold and silver, layer 49, after the separator 4 removed the passive state layer which exists in this site to the end 
faces 4 1 a and 4 1 b of the wave slot 4 1 1 . Though a passive state layer manufactures by this using sheet-metal material 
equipped with the property easily generated by the atmospheric air, it is enabled to obtain a stack reliable over a long 
period of time. 

[0071] Moreover, since the separator 4 is made to equip the manifold fields 42 and 43 with a supporter 42 1 , the 
exposed surface of the PE layer 51 which the fuel cell cell 5 has is held by the supporter 421 from the both sides. By 
this, it is enabled to reduce the generation rate of the crash of the PE layer 5 1 in the case of being the unusual 
operational status which differential pressure produced among both reactant gas as the term of an operation 
explained. 

[0072] Moreover, the area of the junction to which the separator 4 which adjoins mutually and is arranged since the 
separator 4 is made to equip the manifold fields 42 and 43 with a supporter 422 is mutually joined since the site of 
the vegetation end face of a supporter 422 is also mutually joined with end-face 4 1 b of the wave slot 41 1 will be 
expanded. This enables it to share with the area of a larger junction the welding pressure given to a cell 3 by the 
clamping bolt 95 at the time of the assembly of stack IB, and it is enabled to reduce the stress produced in a cell 3. 
[0073] Moreover, the supporter 42 1 ,422 with which a separator 4 is equipped is formed by the relation with which 
the center position of the notch slot which the aforementioned through hole corresponding to this etc. in the center 
position of a supporter 42 1,422 has in each agrees mostly about the supporter 421,422 in the site which the center 
position of the flowing path of the reactant gas currently formed in the train of the supporter of eye the 1st train 
counters with the through hole 3 1 1 ,322, 1 1 3 with a notch slot. 

[0074] If the case of a supporter 422 and the through hole 3 1 1 with a notch slot is taken for an example, the fuel gas 
which flowed into the manifold field 42 from the notch slot which a through hole 3 1 1 has will collide with a 
supporter 42 1 first. The dynamic pressure which the fuel gas which flowed has by this is reduced. By reducing 
dynamic pressure, since the flow rate of the fuel gas which carries out conduction of the inside of slot 41 la for the 
gas conduction of the masses which the wave slot 41 1 has, respectively will become settled with the static pressure 
value which the fuel gas which flowed has, it becomes almost equal. Fuel gas is equally supplied by this at 
propellant electrode layer 7A with which the fuel cell cell 5 is equipped, and it is enabled to perform an almost equal 
power generation reaction in the whole surface by it. The above thing is the same also about the through hole 1 13 
and the supporter 422 with a notch slot in the through hole 3 1 1 , the supporter 42 1 , and the fluid for cooling 99 with 
the notch slot in oxidizer gas. 

[0075] In addition, in a separator 4, a supporter 42 1 ,422 changes the position of a flowing path in the orientation of 
conduction of reactant gas and the fluid for cooling, and it is 2 successive-installation eclipse ******. This tends to 
raise further the operation which reduces the above mentioned dynamic pressure. In addition, again, in the separator 
4, the manifold field 42 and the manifold field 43 are equipped with a supporter 42 1,422, respectively, and 
moreover, the supporter 42 1 ,422 of eye the 2nd train of the manifold field 42 and the supporter 42 1 ,422 of eye the 
1 st train of the manifold field 43 change the position of a flowing path, and are prepared. It is going to raise much 
more the operation this [ whose ] also reduces the above mentioned dynamic pressure. 
[0076] The separator 4 equips with the supporter 444,445,446 further again the site which counters with notch 
Mizobe whom each of the through hole 3 1 1,322,1 13 with a notch slot has with a supporter 421,422. The operation 
as the operation which a supporter 421,422 has with the same supporter 444,445,446 is demonstrated in each notch 
Mizobe. An advantage that the supporters 42 1 ,422, such as this, and the supporter 444,445,446 become possible [ 
reducing the parts mark as the whole stack I B by forming in one at a separator 4 ] although it does not interfere even 
if it manufactures separately from a separator 4 is acquired, however, when un-arranging arises by forming in a 
separator 4 and one, it comes out not to mention not interfering, even if it manufactures separately 
[0077] In addition, in an example 3, the flow passage area of the through hole 512 which is the passage which 
carries out conduction of the oxidizer gas and which is formed in the PE layer 5 1 in which one through hole has as 
compared with the through hole 5 1 1 which is the passage which carries out conduction of the fuel gas is large, and 
there is also much number currently formed. It originates that air is used for this as oxidizer gas in stack 1 B. That is, 



it is because the oxygen contained in air is about 20 [%] so that it may be well-known although it is oxygen as the 
component required for power generation of a direct current power was described above in the solid-state 
polyelectrolyte type fuel cell. Since the about 5 times as many air content as an oxygen requirement is required in 
order to supply the oxygen of a complement to oxidizer electrode layer 7B, for this reason, as compared with the 
through hole 5 1 1 etc., it is large in flow passage areas, such as a through hole 512, and the number is made [ many ]. 
[0078] Example 4; view 16 is the side face cross section having shown typically the important section of the unit 
fuel cell with which the solid-state polyelectrolyte type fuel cell by the example from which this invention 
corresponding to claims 1, 3,-1 1 is different is equipped. In drawing 16 , the same sign is given to the same fraction 
as the unit fuel cell with which the solid-state polyelectrolyte type fuel cell by one example of this invention shown 
in drawing 3 - view 10 is equipped, and the solid-state polyelectrolyte type fuel cell by the conventional example 
shown in drawing 28 - view 32 , and the explanation is omitted. In addition, all over drawing 16 , only the typical 
sign was described about the sign attached by drawing 3 - view 10 and drawing 28 - view 32 . 
[0079] In drawing 16 , 3 A is the unit fuel cell (cell) which used the spacer 17, the lock-pin 18, and the insulation 
sheet 19 while it is changed to a separator 4 and separator 4A is used for it to the cell 3 by this invention shown in 
drawing 3 - view 10 . The attaching part 49 which made the separator 4 the shape of a pan surrounding the periphery 
of a separator 4 is unified, and separator 4A is formed. It is in a side face [ in which conduction of the reactant gas of 
separator 4A is carried out ] side, and the top side at the time of the attaching part 49 making the shape of a pan 
which has a rectangle-like appearance mostly as whole, and seeing as a pan is height dimension Tl 1C of the end 
face by the side of this top. Height dimension T13B which a supporter 421 has It is set as mist or the low dimension 
from the sum with the half of the thickness dimension of the PE layer 5 1 . The site which touches the periphery edge 
of the separator 4 of an attaching part 49 is making the concavity 491 which protruded in the side face [ in which 
conduction of the fluid for cooling of separator 4A is carried out ] side. This concavity 491 surrounds the periphery 
of a separator 4, and is making annular. The fraction surrounding the concavity 491 of separator 4A is making plate- 
like, and two or more through holes 492 are formed in this plate-like fraction. 

[0080] A spacer 17 is a product made from electric-insulation material, and is inserted in the fraction in which the 
concavity 491 of one pair of separator 4A with which cell 3 A is equipped is formed. A lock-pin 18 is a product 
made from electric-insulation material, and the through hole 492 which separator 4A has is equipped with it. An 
insulation sheet 19 is sheet-like the product made from electric-insulation material, it has the appearance of separator 
4A, and the almost same appearance, and the fraction inside the concavity 491 containing the site which counters 
with a concavity 491 is making the through hole of a large area. The through hole is formed in the site which 
counters with each through hole 492 which separator 4A of an insulation sheet 19 has. 

[0081] Although cell 3A is assembled almost similarly and consists of a case of a cell 3, and an outline, it is carrying 
out difference to the case where degree point which carries out an account is a cell 3. That is, in cell 3A, an 
insulation sheet 19 is again inserted for a spacer 1 7 between the plate-like fractions of one pair of separator 4A 
between the concavities 49 1 of one pair of separator 4A, respectively. Then, the through hole 492 which separator 
4A has is equipped with two or more lock-pins 18. 

[0082] Since cell 3A by the example 4 shown in drawing 16 considered as the above-mentioned configuration, cell 
3 A can be treated as parts of a simple substance, before assembling as a stack. Then, cell 3 A is having a spacer 17, 
and in case it is assembled as a stack, it is protected from too much welding pressure by the clamping bolt (for 
example, it is the clamping bolt 95 in an example 3.) etc. In case a stack is assembled using this cell 3A, the business 
trip section formed in the side face [ in which conduction of the fluid for cooling of separator 4A is carried out ] side 
is inserted in and equipped with the seal field for the fluids for cooling (for example, it is the seal field 1 1 in an 
example 3.) by the concavity 491. Thereby, insertion work of the seal field for the fluids for cooling at the time of 
assembly is made easy for the stack. However, also in cell 3A, the characteristic configuration of this invention is 
the same as that of the place described in the aforementioned example 3. 

[0083] In addition, since the direct current voltage generated in the fuel cell cell 5 will be impressed among [ one 
pair of] separator 4A, it is for insulating electrically between separator 4A other than fuel cell cell 5 the thing for 
which the spacer 17 and the lock-pin 18 were made into the product made from electric-insulation material, and to 
have inserted the insulation sheet 19 among separator 4A. However, since the voltage generated in one fuel cell cell 
5 is a low value [ grade / 1 [V] / below ] as mentioned above, the electric insulation between separator 4A does not 
very need high level, therefore, the end face which the need that a spacer 17 is not necessarily a product made from 
an electric insulation does not have, for example, considers as the product made from metal material, and touches 
the whole surface of the front face, and separator 4A - it may be alike and an electric-insulation layer may be 
formed Moreover, there is no need that a lock-pin 18 is not necessarily also a product made from an electric 
insulation, it is made into the product made from metal material, and may be made to perform a certain electric 
insulating treatment to this. Furthermore, there is not necessarily no need of inserting an insulation sheet 19, for 



example, it may be made to perform a certain electric insulating treatment to the plate-like fraction of separator 4A. 
However, when not inserting an insulation sheet 19, it is height dimension Tl 1C of the end face by the side of the 
top of an attaching part 49. Height dimension T13B which a supporter 421 has It will be set as the value of the sum 
with the half of the thickness dimension of the PE layer 51. 

[0084] Example 5; view 17 is the side face cross section having shown typically the important section of the edge of 
the solid-state polyelectrolyte type fuel cell by the example from which this invention corresponding to claims 1, 3,- 
1 1 is different with the unit fuel cell. In drawing 17 , the same sign is given to the same fraction as the solid-state 
polyelectrolyte type fuel cell by one example of this invention shown in drawing 3 - view 15 , and the solid-state 
polyelectrolyte type fuel cell by the conventional example shown in drawing 28 - view 32 , and the explanation is 
omitted. In addition, about the sign attached by drawing 3 - view 15 and drawing 28 - view 32 , only the typical sign 
was described in drawing 17 . 

[0085] In drawing 17 , 1 D is the solid-state polyelectrolyte type fuel cell (stack) which used the seal field 16 while it 
is changed to the electric-insulation plate 13 and the electric-insulation plate 130 is used for it to stack IB by this 
invention shown in drawing 1 1 - view 15 . Changing to the through hole for cooling fluid conduction with which the 
electric-insulation plate 13 is equipped to the electric-insulation plate 13, and having the flowing path 131 for 
cooling fluid conduction is carrying out difference of the electric-insulation plate 130. Opening of the flowing path 
131 for cooling fluid conduction is carried out to closed-end hole 131a which carries out opening to a collecting 
electrode plate 12 side, and the side face of the electric-insulation plate 130, and it consists of the free passage 
opening 131b which is open for free passage with closed-end hole 131a, and is formed in the site which counters 
with the through hole for cooling fluid conduction formed in the collecting electrode plate 12. 
[0086] While it prevents that reactant gas and the fluid for cooling leak and come out of the seal field 16 out of a 
predetermined flowing path, it is the main duties to offer the flowing path of reactant gas and the fluid for cooling. 
The seal field 16 is manufactured in the shape of sheet metal using elastic material, and the appearance is set up 
almost identically to the appearance of a separator 4. The through hole for fuel gas conduction, the through hole for 
oxidizer gas conduction, and the through hole 161 for cooling fluid conduction are formed in the site which counters 
with one [ at least ] through-hole group of the through-hole group of the through hole 441,442,443 by which the seal 
field 16 is formed in the separator 4. 

[0087] Since stack 1 D by the example 5 shown in drawing 17 considered as the above-mentioned configuration, that 
the fluid for cooling 99 does not carry out conduction to pressure plates 14 and 15 is carrying out difference of it to 
the case of stack 1 B by the above mentioned example 3. The temperature distribution of the orientation of a 
laminating of the cell 3 of stack 1 B enable it to cope with the problem fall by the cell 3 in the edge of stack 1 B, by 
pressure plates 14 and 15 and the pressure plate 14 to which conduction of the fluid for cooling 99 which has not yet 
carried out a temperature rise especially is carried out being cooled with the fluid for cooling 99 by this. However, 
also in stack 1 D, the characteristic configuration of this invention is the same as that of the place described in the 
aforementioned example 3. 

[0088] The example 6; example 6 is a solid-state polyelectrolyte type fuel cell by the example from which this 
invention corresponding to claims 1, 3,-1 1 is further different. First, the unit fuel cell with which this solid-state 
polyelectrolyte type fuel cell is equipped is explained using drawing 18 - view 23 . Here, drawing 18 is a cross 
section of an A-A cross section and the equivalent location in the above mentioned drawing 8 having shown 
typically the important section of the unit fuel cell with which the solid-state polyelectrolyte type fuel cell by the 
example from which this invention corresponding to claims 1, 3,-1 1 is further different is equipped. Drawing 19 is a 
perspective diagram of the fuel cell cell which the unit fuel cell shown in drawing 18 has, drawing 20 is a 
perspective diagram of the separator which the unit fuel cell shown in drawing 18 has, drawing 21 is a perspective 
diagram of the seal field for fuel gas which the unit fuel cell shown in drawing 18 has, and drawing 22 is a 
perspective diagram of the seal field for oxidizer gas which the unit fuel cell shown in drawing 18 has. Drawing 23 
is a cross section of a C-C cross section and the equivalent location in the drawing 8 which the unit fuel cell shown 
in drawing 18 described above. 

[0089] In drawing 18 - view 23, the same sign is given to the same fraction as the unit fuel cell with which the solid- 
state polyelectrolyte type fuel cell by one example of this invention shown in drawing 3 - view 10 is equipped, and 
the unit fuel cell with which the solid-state polyelectrolyte type fuel cell by the conventional example shown in 
drawing 28 - view 30 is equipped, and the explanation is omitted. In drawing 18 - view 23, 3E is a cell which 
changes to the fuel cell cell 5, the separator 4, the seal field 3 1 for fuel gas, and the seal field 32 for oxidizer gas, and 
is equipped with fuel cell cell 5E, separator 4E, seal field 3 1 E for fuel gas, and seal field 32E for oxidizer gas to the 
cell 3 with which the stack by the example 3 shown in drawing 3 - view 10 is equipped. 

[0090] Fuel cell cell 5E is changed to the solid-state polyelectrolyte layer (PE layer) 5 1 of the shape of a sheet with 
which the fuel cell cell 5 by the example 3 is equipped, and sheet-like PE layer 5 1 E is made to be used for it. PE 



layer 5 1 E differs in the position of the through hole 5 1 3 for cooling fluid conduction in which it is formed to the PE 
layer 5 1 . That is, the through hole 5 1 3 formed in PE layer 5 1 E is in the position which counters with the side side (it 
is the side where fuel gas and oxidizer gas are parallel to the orientation which carries out conduction.) of each 
manifold field 42 and 43 with which separator 4E is equipped. In addition, the through hole 5 1 3 is formed in the 
position for a field to the center line of the orientation of dimension W of PE layer 5 1 E, as shown all over drawing 
19. 

[0091] While the positions in which the through hole 443 for cooling fluid conduction and the supporter 446 are 
formed differ to the separator 4 by the example 3, the point which is not equipped with the supporter 422 is carrying 
out difference of the separator 4E (see the drawing 23). That is, the through hole 443 is formed in the position which 
counters with the through hole 5 1 3 formed in PE layer 5 1 E, and a supporter 446 is formed in the near side face in 
which conduction of the fluid for cooling between the through hole 443 by separator 4E and the side side of the 
manifold fields 42 and 43 is carried out. Moreover, since it does not have the supporter 422 with which the separator 
4 by the example 3 was equipped in the case of separator 4E, the supporter 42 1 will be formed only in the near side 
face in which conduction of the gas is carried out to the manifold fields 42 and 43 of separator 4E. 
[0092] The positions in which the through hole 3 13,323 for cooling fluid conduction is formed differ to the seal 
fields 3 1 and 32 according [ the seal fields 3 1 E and 32E ] to an example 3, and when it is the seal fields 3 1 E and 
32E, both the through holes 313,323 are formed in the position which counters with the through hole 513 formed in 
PE layer 5 IE. Moreover, the notch slot with which each through hole 313,323 is equipped is formed between the 
sites which counter with the side side of the manifold fields 42 and 43 of each through-hole field 3 19,329. 
[0093] Since cell 3E is equipped with the configuration of the above [ fuel cell cell 5E, separator 4E, seal field 3 IE 
for fuel gas, and seal field 32E for oxidizer gas ], the technique of assembling, the formation technique of the 
flowing path of gas and the fluid for cooling, and work of supporters 421,444-446 are the same as that of the case of 
a cell 3. Drawing 24 is the side elevation having shown typically the important section of the solid-state 
polyelectrolyte type fuel cell by the example from which this invention corresponding to claims 1, 3,-1 1 is further 
different, and drawing 25 is a perspective diagram of the seal field for the fluids for cooling shown all over drawing 
24. Drawing 26 is a side face cross section explaining the configuration between the unit fuel cells which adjoin 
mutually [ the solid-state polyelectrolyte type fuel cell shown in drawing 24 ], and drawing 27 is an E-E cross 
section in the drawing 20 of the solid-state polyelectrolyte type fuel cell shown in drawing 24. In drawing 24 - view 
27, the same sign is given to the same fraction as the unit fuel cell 3 by the example 3 shown in drawing 3 - view 10, 
and the solid-state polyelectrolyte type fuel cell by the conventional example shown in drawing 28 - view 32, and 
the explanation is omitted. In addition, about the sign attached by drawing 3 - view 10 and drawing 18 - view 23, 
only the typical sign wa'S described in drawing 24 - view 27. 

[0094] In drawing 24 - view 27, IE is the solid-state polyelectrolyte type fuel cell (stack) which changes to a cell 3, 
the seal field 1 1, the collecting electrode plate 12, the electric-insulation plate 13, and the pressure plates 14 and 15, 
and used cell 3E, seal field 1 IE, collecting electrode plate 12E, electric-insulation plate 13E, and the pressure plates 
14E and 15E to stack 1 B by the example 3 shown in drawing 1 1 - view 15. Being formed in the site which counters 
is only carrying out difference of collecting electrode plate 12E, electric-insulation plate 13E, and the pressure. plates 
14E and 1 5E to each of the through hole for the cooling fluid conduction by the side of the supply of the through 
hole for cooling fluid conduction with which cell 3E is equipped, respectively, or issue to a collecting electrode plate 
12, the electric-insulation plate 13, and the pressure plates 14 and 15. 

[0095] The positions in which the through hole 1 13 for cooling fluid conduction is formed differ to the seal field 1 1 
according [ seal field 1 1 E ] to an example 3, and when it is seal field 1 1 E, the through hole 1 13 is formed in the 
position which counters with the through hole 513 formed in PE layer 5 IE. Moreover, the notch slot with which 
each through hole 1 13 is equipped is formed between the sites which counter with the side side of the manifold 
fields 42 and 43 of the through-hole field 1 19. 

[0096] Since stack 1 E is equipped with the configuration of the above [ cell 3E, seal field 1 1 E, collecting electrode 
plate 12E, electric-insulation plate 13E, and the pressure plates 14E and 15E ], the technique of assembling and the 
formation technique of the flowing path of the gas and the fluid for cooling in stack 1 E are the same as that of the 
case of stack 1 B (see the drawing 26). Although the characteristic difference point over stack 1 B of stack I E is 
having already described, the through holes 1 13 and 3 13,323,443,5 13 which constitute the flowing path of the fluid 
for cooling 99 are formed in the position which counters with the side side of each manifold field 42 and 43 with 
which separator 4E's is equipped. For this reason, when it explains paying attention to a part for the feed zone to 
each cell 3E of the fluid for cooling 99, the fluid for cooling 99 will flow into cell 3E from almost right-angled 
orientation to the side side of the manifold field 42 with which cell 3E is equipped which is the orientation where the 
orientation of conduction of the fluid for cooling 99 which slot 41 lb for cooling fluid conduction has from the notch 
slot with which the through hole 1 13 was equipped serves as the relation which intersects perpendicularly. For this 



reason, the dynamic pressure which the fluid for cooling 99 which flowed has will not act on the fluid for cooling 99 
which carries out conduction of the inside of slot 41 lb. Therefore, in stack 1 E, in making reduction in dynamic 
pressure into a key objective, there is no need of equipping separator 4E with the supporter 422 with which the 
separator 4 by the example 3 equipped the manifold fields 42 and 43. 

[0097] In the old explanation in an example 6, although separator 4E came noting that it was not equipped with the 
supporter 422, it is not limited to this and may be prepared in the side to which the fluid for cooling 99 of a manifold 
field carries out conduction of the supporter 422 like the separator 4 according [ for example, ] to an example 3. The 
main duties of the supporter 422 in this case are reducing the stress which aims at compaction and produces in a cell 
the increase in the junction between the separators which the cell which adjoins mutually has, and the spacing of a 
junction. 

[0098] Although it came by the old explanation in examples 3-6 noting that the supporter 421 ,422 and the supporters 
444-446 with which separators 4, 4A, and 4E are equipped were formed in the aforementioned separator and one, a 
separator may be structure with which is not limited to this, and the aforementioned supporter is formed separately, 
for example, a necessary site is equipped at the time of the erection of a cell and a stack. 
[0099] Moreover, in the old explanation in examples 3-6, 1 understand that the area of highest vegetation height 
dimension Tl IB of slot 41 la for gas conduction which the separator arranged at a propellant electrode layer 7 A side 
and the separator arranged at an oxidizer electrode layer 7B side are the same separators, therefore is formed in the 
wave slot 41 1, i.e., the gas conduction way of the site of the wave slot 41 1, is the same, and there is. however, by 
using air as oxidizer gas like [ when it is desirable to make oxidizer gas-passageway area larger than a fuel gas flow 
passage area (see the explanation stated by the term of an example 3) ] When there is the need of changing a fuel gas 
flow passage area and oxidizer gas-passageway area Dimension TUB different from the separator arranged at a 
propellant electrode layer 7A side, and the separator arranged at an oxidizer electrode layer 7B side You may be 
made to use the different separator with which each is equipped. 

[0100] although it came by the old explanation in examples 1 and 2 noting that the separators 21, 22, 21 A, and 22A 
with which cells 2 and 2A are equipped were the products made from carbon material, you may be ** using the 
metal which is not limited to this and equipped with the property in which passive state layers, such as stainless 
steel, are easily generated by the atmospheric air like the case of examples 3-6 for example In this case, it is 
desirable by the place explained by the term of an operation etc. to form noble-metals layers, such as gold, in the 
electric contact section of a separator and the heat contact section. 

[0101] Although it came by the old explanation in examples 1-6 noting that the metal equipped with the property in 
which a passive state layer is easily generated by the atmospheric air was used for the metallic material in the case of 
making a separator into metal to the separator of both by the side of a propellant electrode and an oxidizer electrode 
Since the steam generated in a fuel cell cell is generated by the oxidizer electrode as shown in (the formula 2), you 
may be made to use a metal equipped with the property in which a passive state layer is easily generated by the 
atmospheric air only in the separator by the side of an oxidizer electrode. 

[0102] the configuration of the cell equipped with the attaching part 49 stated in the example 4 further again comes 

out not to mention the ability to apply also to the cell used for the stack in examples 5 and 6 

[0103] 

[Effect of the Invention] In this invention, degree effect which carries out an account is done so by considering as 
the configuration stated by the term of the means for solving the aforementioned technical probrem. 
** A part of site in which the convex septum currently formed between the slots for gas conduction is formed in the 
slot for cooling fluid conduction with which a separator is equipped By or the thing which it is enabled to form the 
slot for cooling fluid conduction by considering as the configuration made to enter into all using a part of area which 
the interlayer and the convex septum occupied, and the dimension of the thickness orientation of a separator 
becomes thin It is enabled to miniaturize a solid-state polyelectrolyte type fuel cell (stack). Moreover, by 
considering as the configuration which made the same dimension mostly the thickness dimension between the side 
attachment wall of the slot for cooling fluid conduction, and the side attachment wall of the slot for gas conduction 
in the slot for all cooling fluid conduction, and the slot for gas conduction in a ** aforementioned ** term First, 
since the heat transfer resistance between the slot for cooling fluid conduction and a fuel cell cell decreases rather 
than the case of the aforementioned ** term and the cooling power to the fuel cell cell of the fluid for cooling 
improves, it is enabled to miniaturize a stack much more. Moreover, since the degree of equalization to the 
orientation of a field of cooling of a fuel cell cell improves, it is enabled to improve the performance of a stack. 
Moreover, the metal used for the separator made from metal material becomes possible [ reducing the degree which 
melts into the liquefied generation underwater generated in the fuel cell cell ] by considering as the configuration 
using the metallic material equipped with the property in which the passive state layer formed in front faces, such as 
stainless steel, in a separator is easily generated by the atmospheric air in the ** aforementioned ** and ** term. It is 



enabled to solve the problem of the degree of electrochemical reaction of the fuel cell cell which had occurred 
conventionally by generation water being ionized by this falling. Moreover, the constraint at the time of metal-izing 
a separator will be canceled by this, and it is enabled to miniaturize, even if the area of an electrode layer is a large 
mass stack. In a ** aforementioned ** term, moreover, the site which contacts either of the electrode layers, and 
adjoining adjoining separators and collecting electrode plates of a separator for each other By considering as the 
configuration in which it comes to form noble-metals layers, such as gold, after removing the passive state layer 
which exists in this site Even if it is the separator with which the passive state layer was manufactured by the 
metallic material equipped with the property easily generated by the atmospheric air, it is enabled to hold to a parvus 
value with the characteristic property in which noble metals have the electric contact resistance and heat contact 
resistance value of many aforementioned sites etc. By this, though a passive state layer manufactures a separator by 
the atmospheric air using sheet-metal material equipped with the property generated easily, it is highly efficient, and 
it is enabled to obtain a stack reliable over a long period of time. In ** aforementioned ** - ** term, the gas of the 
manifold field which a separator has on moreover, the side face of the side by which conduction is carried out 
Height dimension T13B By considering the supporter which has two or more passage which it has [ passage ] and 
carries out conduction of the gas as the configuration of the orientation where the gas of a manifold field becomes 
right-angled to the orientation which carries out conduction which it has mostly covering full The site which 
counters each manifold field which the separator of the exposed surfaces of PE layer has will be held through a 
supporter at a separator, and the support spacing which supports the exposed surface of a solid-state polyelectrolyte 
layer is shortened. Thereby, even if it is the case where it is the unusual operational status which differential pressure 
produced among both reactant gas, the concern which a crash generates on a solid-state polyelectrolyte layer is 
canceled, and it is enabled to obtain a reliable stack. In ** aforementioned ** - ** term, the fluid for cooling of the 
manifold field which a separator has on moreover, the side face of the side by which conduction is carried out 
Height dimension T12B By considering the supporter which has two or more passage which it has [ passage ] and 
carries out conduction of the fluid for cooling as the configuration of the orientation which becomes right-angled to 
the orientation for cooling of a manifold field of a fluid which it has mostly covering full The area of the junction 
between the separators which adjoin mutually and are arranged is expanded, the stress which this produces with the 
welding pressure given to a unit fuel cell (cell) at the time of the assembly of a stack is reduced, and it is enabled to 
obtain a reliable stack. Moreover, when the site in which this notch slot is formed about the notch slot of the through 
hole with a notch slot formed in the seal field considers passage with which the site in which a supporter is formed is 
equipped in the ** aforementioned ** and ** term as the configuration which forms in the position not agreeing, the 
gas supplied to a cell and the fluid for cooling collide with the site which is not surely the passage of a supporter, 
and the dynamic pressure is reduced. Since the rate of flow of the gas which carries out the part style of the inside of 
the slot a slot and for the cooling fluid conduction for gas conduction in parallel, and the fluid for cooling is 
equalized by this and the degree of equalization to the orientation of a field of cooling of a fuel cell cell improves, it 
is enabled to improve the performance of a stack. In the thing considered as the configuration which forms the 
supporter in a ** aforementioned ** term in a separator and one further again, and aforementioned ** - ** term, by 
considering as the configuration which forms in a separator and one the supporter with which a notch slot is 
equipped, it is enabled to reduce the parts mark which constitute a stack, and is enabled to reduce the manufacturing 
cost of a stack. 



[Translation done.] 
* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] While has and the unit fuel cell which showed (a) at the side elevation and showed (b) all over drawing 
(a) in drawing having shown typically the configuration of the important section of the solid-state polyelectrolyte 
type fuel cell by one example of this invention corresponding to a claim 1 is the side face cross section of a 



separator. 

[Drawing 2] While has and the unit fuel cell which showed (a) at the side elevation and showed (b) all over drawing 
2 (a) in drawing having shown typically the configuration of the important section of the solid-state polyelectrolyte 
type fuel cell by one example of this invention corresponding to claims 1 and 2 is the side face cross section of a* 
separator. 

[Drawing 3] It is an A-A cross section in the drawing 8 showing the important section of the unit fuel cell with 
which the solid-state polyelectrolyte type fuel cell by one example of this invention corresponding to claims 1, 3,-1 1 
is equipped typically which carries out a postscript. 

[Drawing 4] (b) is a B-B cross section in the drawing 8 which carries out the postscript of the (a) with the 
fragmentary sectional view of the unit fuel cell shown in drawing 3 , and the cross section of the separator shown all 
over drawing 4 (a). 

[Drawing 5] The C-C cross section in the drawing 8 as for which the unit fuel cell shown in drawing 3 carries out a 
postscript 

[Drawing 6] The D-D cross section in the drawing 8 as for which the unit fuel cell shown in drawing 3 carries out a 
postscript 

[Drawing 7] The perspective diagram of the fuel cell cell which the unit fuel cell shown in drawing 3 has 
[Drawing 8] The perspective diagram of the separator which the unit fuel cell shown in drawing 3 has 
[Drawing 9] The perspective diagram of the seal field for fuel gas which the unit fuel cell shown in drawing 3 has 
[Drawing 10] The perspective diagram of the seal field for oxidizer gas which the unit fuel cell shown in drawing 3 
has 

[Drawing 1 1] (a) is the side elevation fragmentary sectional view of detailed longitudinal direction [ in / in / in (b) / 
S section of drawing 1 1 (a) with the drawing in which the important section of the solid-state polyelectrolyte type 
fuel cell by one example of this invention corresponding to claims I, 3,-1 1 was shown typically ]. 
[Drawing 12] The perspective diagram of the seal field for the fluids for cooling shown all over drawing 1 1 
[Drawing 13] The side face cross section explaining the configuration between the unit fuel cells which adjoin 
mutually [ the solid-state polyelectrolyte type fuel cell shown in drawing 1 1 ] 

[Drawing 14] The fragmentary sectional view explaining the configuration between the unit fuel cells which adjoin 
mutually [ the solid-state polyelectrolyte type fuel cell shown in drawing 1 1 ] 
[Drawing 15] Detail drawing of R section in drawing 1 1 

[Drawing 16] The side face cross section having shown typically the important section of the unit fuel cell with 
which the solid-state polyelectrolyte type fuel ceil by the example from which this invention corresponding to 
claims 1, 3,-1 1 is different is equipped 

[Drawing 17] The side face cross section having shown typically the important section of the edge of the solid-state 
polyelectrolyte type fuel cell by the example from which this invention corresponding to claims I, 3,-1 1 is different 
with the unit fuel cell 

[Drawing 18] The cross section of an A-A cross section and the equivalent location in the above mentioned drawing 
8 having shown typically the important section of the unit fuel cell with which the solid-state polyelectrolyte type 
fuel cell by the example from which this invention corresponding to claims 1, 3,-1 1 is further different is equipped 
[Drawing 19] The perspective diagram of the fuel cell cell which the unit fuel cell shown in drawing 18 has 
[Drawing 20] The perspective diagram of the separator which the unit fuel cell shown in drawing 18 has 
[Drawing 21] The perspective diagram of the seal field for fuel gas which the unit fuel cell shown in drawing 18 has 
[Drawing 22] The perspective diagram of the seal field for oxidizer gas which the unit fuel cell shown in drawing 18 
has 

[Drawing 23] The cross section of a C-C cross section and the equivalent location in the drawing 8 which the unit 
fuel cell shown in drawing 18 described above 

[Drawing 24] The side elevation having shown typically the important section of the solid-state polyelectrolyte type 
fuel cell by the example from which this invention corresponding to claims 1, 3,-1 1 is further different 
[Drawing 25] The perspective diagram of the seal field for the fluids for cooling shown all over drawing 24 
[Drawing 26] The side face cross section explaining the configuration between the unit fuel cells which adjoin 
mutually [ the solid-state polyelectrolyte type fuel cell shown in drawing 24 ] 

[Drawing 27] The E-E cross section in the drawing 20 of the solid-state polyelectrolyte type fuel cell shown in 
drawing 24 

[Drawing 28] The side face cross section of the important section typically shown where the unit fuel cell with 
which the solid-state polyelectrolyte type fuel cell of the conventional example is equipped is developed 
[Drawing 29] The perspective diagram typically shown where the unit fuel cell shown in drawing 28 is developed 
[Drawing 30] Drawing as which the separator which a unit fuel cell has was regarded from P arrow in drawing 28 



[Drawing 31] At the block diagram of an important section having shown typically the solid-state polyelectrolyte 
type fuel cell of the conventional example, (a) is the side elevation and (b) is the plan. 

[Drawing 32] Explanatory drawing explaining the flowing path of the fluid for cooling given to the solid-state 

polyelectrolyte type fuel cell shown all over drawing 3 1 

[Description of Notations] 

IB Solid-state polyelectrolyte type fuel cell 

1 1 Seal Field 

12 Collecting Electrode Plate 

13 Electric-Insulation Plate 

14 Pressure Plate 

1 5 Pressure Plate 

3 Unit Fuel Cell 

3 1 Seal Field 

32 Seal Field 

4 Separator 

4 1 Center-Section Field 
411 Wave Slot 

5 Fuel Cell Cell 

51 Solid-state Polyelectrolyte Layer 



